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EXECUTIVE SUMMARY 

ES.1 INTRODUCTION 

General Electric, Inc. (GE) entered into an Administrative Order on Consent (AO) with the United States 
Environmental Protection Agency (USEPA) (Docket No. II RCRA-3008(h) 88-0302; USEPA, March 29, 
1988) to conduct a three-phase corrective action program at its Puerto Rico Investment, Inc. facility 
(Site), located in Patillas, Puerto Rico (PR) (Figure 1-1).    The three phases are as follows: 

1. A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) to 
investigate and document the nature and extent of contamination at the Site. 

2. A Corrective Measures Study (CMS) to develop, evaluate, and propose appropriate 
corrective actions for the Site. 

3. A Corrective Measures Implementation (CMI) to design, construct, operate, maintain, 
and monitor the selected corrective action.  

The GE Facility is located on the southeastern coast of PR, southeast of the town of Patillas.  The address 
for the Site is Road #3, Km 122.9, Patillas, PR, 00723.  The Site covers approximately 7.8 acres.  The 
study area for this investigation covers the entire Site, plus an area of the local flood plain for the Rio 
Grand de Patillas to the south and west of the Site.   

ES.1.1 Historic Facility Operations 

Figure ES-1 is a graphic summary of the operational history of the Site, and shows the continuous 
attention that GE has given to the assessment and remediation of the facility.  From November 1974 to 
March 1987, GE, operating as Caribe General Electric Products (CGE), manufactured and assembled 
electro-mechanical products.  Metal plating, stamping, and cutting operations took place during that time.  
An on-Site wastewater treatment plant (WWTP) was located on the east side (rear) of the building.  

A French Sump was constructed at the CGE Facility in 1977 and was operated for waste disposal until 
1980.  Wastes discharged to the sump included plating tank wastewater, treated wastewater sludge, spent 
oils, and spent solvents.  Soils containing elevated levels of metals and organics in and adjacent to the 
former French Sump were excavated, stabilized, and shipped to a RCRA-approved landfill in October 
1990.  USEPA accepted the closure of the sump as complete.   

The Site was idle from 1987 to 1993, when no manufacturing operations were conducted.  From 1993 to 
the present, GE has operated the facility to manufacture electro-mechanical devices under the current 
name of GE Puerto Rico Investment, Inc.  The facility currently operates without a wastewater discharge.   
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ES.1.2 Investigation History 

At this Site an RFI Report and a Draft CMS Report have both been completed.  The final RFI was 
submitted in October 1991 (SEC, October 1991).  The draft CMS report for the Site was submitted to 
USEPA (SEC Donohue, January 1993), and GE began quarterly groundwater monitoring as a self-
implementation of the published preferred corrective measure: Natural Attenuation with Groundwater 
Monitoring.  

At meetings in 2000 and 2003, USEPA expressed concern that the extent of downgradient contamination 
had not been adequately characterized, the presence of recoverable dense non-aqueous phase liquid 
(DNAPL) had not been discounted, and information to implement a natural attenuation corrective 
measure was insufficient.  In response to these concerns, GE submitted a focused Supplemental RFI 
(SRFI) Work Plan.  The purpose of the SRFI is to:   

• Document the downgradient extent of the volatile organic compounds (VOCs) in the aquifer 
beneath the agricultural fields to the south and west of the Site; and   

• Further evaluate the feasibility of a monitored natural attenuation (MNA) remedy at the Site. 

The work was completed in three mobilizations:  1) a soil gas investigation during October 2003; 2) a 
repeated soil gas investigation in December 2003 to determine the current location of the plume in the 
off-Site area; and 3) well installations and groundwater sampling in May-June 2004.  

ES.2 SUMMARY OF THE SRFI 

The SRFI effort investigated the overall Site conditions, and the SRFI report updates the existing RFI 
document (SEC October 1991).  

ES.2.1 Geology and Hydrogeology 

The GE Facility is located on the edge of a coastal plain south of the mountainous Cordillera Central, 
approximately ½ mile northeast of the Rio Grande de Patillas.  It is underlain by interbedded sedimentary 
deposits of alluvium (river-laid sediments) and colluvium (landslide deposits) to a depth of approximately 
25 to 40 feet.  Underlying these sedimentary units is saprolite overlying crystalline bedrock.   

Within the geologic units are two substantially continuous permeable zones providing avenues for 
groundwater movement and contaminant migration in the subsurface.  In the on-Site area, the sedimentary 
deposits (alluvium/colluvium) and weathered rock material (saprolite) underlying the Site create an 
aquifer approximately 90 feet thick.  Although the alluvium/colluvium and saprolite units are 
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hydraulically connected to create one aquifer, they differ in geologic and hydrologic properties.  Local 
groundwater flow is to the south-southwest, toward the Rio Grande de Patillas.   

ES.2.2 Source Characterization 

At this facility, deep soils and groundwater were impacted by waste handling operations at the French 
Sump.  The sump and associated contaminated soils were removed in 1990, shipped off-Site for disposal, 
and no longer contribute to the plumes in the groundwater.  Groundwater contaminated with VOCs 
remains on-Site and has traveled downgradient beneath properties adjacent to the GE operations.   

ES.2.3 Nature and Extent of Contamination 

The groundwater at the Site has been impacted to a depth of approximately 80 feet.  This contamination 
has spread laterally to beneath the agricultural fields to the south of the town of Patillas.  The extent of the 
VOCs in the groundwater has been fully delineated in all aquifer units, except for the deepest unit beneath 
the WWTP, where the bottom of the DCE plume been mapped to only 100 µg/L.  The principal 
contaminants identified in this SRFI report are: 

Exceeds an MCL and PRG Exceeds an MCL Exceeds a PRG 

1,1-Dichloroethene  
Tetrachloroethene  
Vinyl Chloride  

1,1,1-Trichloroethane  
 

1,2-Dichloroethane  
Trichloroethene 

 MCL – maximum contaminant level  
 PRG – preliminary remediation goal, from Region IX of USEPA 

The size of the plume in the water table and deep aquifer zones is shrinking and the plume in 2004 covers 
one-fifth the area and one-half the length of the plume in 1989, when groundwater monitoring began.  
Figure ES-2 is a comparison of the maps for those two dates. 

With few exceptions, contaminant concentrations in each monitoring well have been decreasing.  Of 
prime significance is the observation that the contaminant concentrations in samples from well P-11 have 
been below their screening levels (in many cases down to non-detect) since December 1999.  This 4.5-
year period of clean samples indicates that residual contamination at the French Sump (probably DNAPL) 
has been depleted and can no longer contribute contaminants to the local aquifer. 
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ES.2.4 Natural Attenuation Assessment 

Calculations of contaminant mass in the aquifer show evidence of losses of mass from the water table 
aquifer zone and stable mass in the deeper zone.  Compelling evidence indicates the presence of an 
effective natural system that is actively working without human intervention to destroy the VOCs in all 
aquifer zones monitored.  Using the natural attenuation evaluation data collected in June 2004, in concert 
with the analytical results collected over the preceding fifteen years, the following degradation processes 
have been identified: 

1. The presence of 1,1-dichloroethane (1,1-DCA) in the local groundwater indicates that the parent 
product (1,1,1-trichloroethane [1,1,1-TCA]) was degraded, at least in part, by reductive 
dechlorination processes that were operating in the past. 

2. The presence of 1,1-dichloroethene (1,1-DCE) as the principal and most wide-spread contaminant 
in the groundwater indicates that the TCA was also degraded by abiotic elimination/hydrolysis 
reactions in the aquifer that are operating in the present. 

3. The measurements taken for this SRFI show that oxidizing conditions predominate in the plume 
areas of the aquifer, that reductive dechlorination is no longer occurring, and that further 
breakdown of DCE must continue through abiotic oxidation reactions. 

The information presented on Table ES-1 indicates that the GE Site in Patillas, Puerto Rico, has satisfied 
many of the conditions expected by USEPA for a Site to be amenable for MNA.  The most important 
points are:  

• the source in the soils has been removed,  

• there is no evidence of DNAPL in the groundwater,  

• the dissolved phase of the plume is shrinking, from an estimated size of 20 acres (2,000 feet long) 
in 1989 down to 4 acres (800 feet long) in 2004, and  

• the natural processes involved in the destruction of the contaminants have been described and are 
not subject to being altered.   

Therefore, evidence indicates that NA is an effective remedy and acceptable groundwater quality 
standards will be achieved in a reasonable timeframe.  The mass of contaminants in the water table zone 
on-Site is close to depleted, and the flushing of the deeper zones will bring the contaminants there into 
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contact with the oxygen-rich water table zone beneath the flood plain where they will be oxidized and 
destroyed. 

ES.3 CONCLUSION 

The three concerns voiced by the USEPA in 2000 and 2003 have been addressed in the following manner: 

1. The extent of off-Site contamination in the groundwater has been delineated and has been found 
to be much smaller than at earlier times, 

2. An assessment of five lines of evidence indicates that DNAPL is no longer present at the Site, and 

3. Sufficient data were collected in 2004 to describe the natural attenuation mechanisms operating to 
destroy the contaminants in the local aquifer, and these new data are consistent with the 
groundwater quality data that have been collected over the past 15 years. 

Now that these concerns have been addressed, it appears that the MNA alternative selected in 1993 was 
justified and should be continued.  We propose to return to annual monitoring of groundwater quality to 
confirm the remedy is performing as anticipated.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure ES-1 
Timeline of Historical Site 

Activities 
 

GE Puerto Rico Investment, Inc. 
Patillas, Puerto Rico 

2004 1980 1982 1978 1984 1986 1988 1990 2002 1992 1994 1996 1998 2000 2006 

Sump in use (1977-1980) 

PRASA well found to be contaminated (Apr-May 1985) 

First monitoring wells installed (Jul-Sep 1986) 

GE and USEPA sign Admin. Order (Mar 1988) 

First RFI and report prepared (Aug 88-Oct 91) 

Excavation of the French Sump (Oct 1990) 

CMS prepared (Oct 91-Feb 93) 

Quarterly GW sampling (Feb 93-Dec 99) 

Annual GW sampling (Dec 00-Dec 01) 

Supplemental RFI and report prepared (Jun 03-Feb 05)

2004 1980 1982 1978 1984 1986 1988 1990 2002 1992 1994 1996 1998 2000 2006 

GE Plant operations (Nov 1974-Mar 87) GE Plant operations (1993-present) 
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Figure ES-2
Comparison of 1,1 DCE Plume Sizes, 1989 and 2004

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico
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Table ES-1 
Natural Attenuation Assessment Summary 
GE Puerto Rico Investment, Inc. Facility 

Patillas, Puerto Rico 
 

Principal Groundwater Contaminants 1 Principal Evaluation Point 
(per USEPA, April 1999) 1,1,1-TCA 1,1-DCE 

Contaminant source. Principal parent product deposited in the 
former French Sump 

Daughter product of TCA through 
hydrolysis and elimination reactions 

Source under control? 2 Sump removed in 1990 3, no evidence 
of DNAPL in the aquifer 

Not Applicable 

Plume status? 4  
(dissolved phase) 

Shrinking, only one on-Site well (P-8) 
remains above the MCL 

Shrinking, down from 20 acres and 
2000 ft long in 1989 to 4 acres and  

800 ft long in 2004 
Declining mass and/or concentration? 4 Yes, many wells have cleaned up to  

non-detect concentrations 
Yes, many wells have cleaned up to  

non-detect concentrations 
Status expected to change? No No 
Are there receptors/media at risk? 5 No No 
What attenuation processes have been 

identified? 
Reductive dechlorination was active  
in the past, producing 1-1-DCA, but 

hydrolysis and elimination reactions  
are now operating to make 1,1-DCE 

Oxidation, perhaps localized reductive 
dechlorination in the past to produce 

vinyl chloride 

Are these processes reversible? 6 No No 
What are the anticipated transformation 

products? 
1,1-DCE and  

acetic acid  
 

Carbon dioxide, water, and chloride 
ions.  Vinyl chloride is no longer being 
produced and slightly exceeds the MCL 

in only one well (P-8).  
Processes affected by planned remedial 

measures? 
No No 

Site-specific lab studies available? No No 
Will NA achieve remedial objectives? 7 Yes Yes 
Estimated time frame to reach 

objectives? 8 
5 years (2010) Shallow: 15 years (2020) 

Deep: 15 to 30 years (2020-2035) 
Will NA be protective of human health 

and the environment? 
Yes Yes 

Is performance monitoring possible? Yes Yes 
Are Institutional Controls required? Yes, for restriction of human 

consumptive use for groundwater 
Yes, for restriction of human 

consumptive use for groundwater 
 

1 This list does not include four COCs (PCE, TCE, 1,2-DCA, and vinyl chloride) because of their low concentrations and low frequency of 
detection. 

2 “…MNA will be most appropriate when used in conjunction with other remedial measures (e.g., source control, groundwater extraction), or as a 
follow-up to active remediation measures that have already been implemented.”  (USEPA, April 1999) 

3 Excavated and shipped off-Site for disposal in October 1990 (SEC, February 1991). 
4 “…sites where the contaminant plumes are no longer increasing in extent, or are shrinking, would be the most appropriate candidates for MNA 

remedies.”  (USEPA, April 1999) 
5 Downgradient of the Site are a WWTP and agricultural fields in the flood plain for the Rio Grand de Patillas. 

6 “Natural attenuation of inorganic contaminants is most applicable to sites where immobilization or radioactive decay is demonstrated to be in 
effect and the process/mechanism is irreversible.”  (USEPA, April 1999) 

7 The following generic remedial objectives are assumed: 1) prevention of groundwater migration; and 2) restoration of groundwater to beneficial 
use.  Both of these are achievable based on observations made in this report: 1) the plumes are stable or shrinking for all contaminants, and 2) 
because DCE is being destroyed by a chemical, rather than a biological, process, its attenuation will continue until the DCE is depleted. 

8 Estimates are based on the concentration trends presented on Figures 4-1 and 4-3 projected to the MCL.  The DCE trend at deep well P-10A is 
flat, and cannot be used to project to the MCL, but now that the source of TCA is gone, the DCE concentration is expected to show declining 
trend in the near future. 

Abbreviations:  NA-natural attenuation; DNAPL-dense non-aqueous phase liquid 
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1.0 INTRODUCTION 

General Electric, Inc. (GE) entered into an Administrative Order on Consent (AO) with the United States 
Environmental Protection Agency (USEPA) (Docket No. II RCRA-3008(h) 88-0302; USEPA, March 29, 
1988) to conduct a three-phase corrective action program at its Puerto Rico Investment, Inc. Facility 
(Site), located in Patillas, Puerto Rico (PR) (Figure 1-1).  The three phases are as follows: 

4. A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) to 
investigate and document the nature and extent of contamination at the Site. 

5. A Corrective Measures Study (CMS) to develop, evaluate, and propose appropriate 
corrective actions for the Site. 

6. A Corrective Measures Implementation (CMI) to design, construct, operate, maintain, 
and monitor the selected corrective action.  

This document has been written in partial fulfillment of the terms of that AO, as a supplement to the 
previously prepared RFI Report (Sirrine Environmental Consultants (SEC), October 1991), and is called a 
Supplemental RFI (SRFI). 

1.1 GENERAL SITE DESCRIPTION 

The GE Facility is located on the southeastern coast of PR, southeast of the town of Patillas.  The address 
for the Site is Road #3, Km 122.9, Patillas, PR, 00723.  The Site covers approximately 7.8 acres.  The 
study area for this investigation covers the entire Site, plus an area of the local flood plain for the Rio 
Grand de Patillas to the south and west of the Site.   

1.2 SITE HISTORY 

The following sections provide a brief summary of the historic operations at the Site, as well as the 
previous investigations and remedial actions.  Additional details of the Site-specific operations, 
investigation, remediation, and analytical test results are provided in the previous RFI report (SEC, 
October 1991) and are summarized below.  

1.2.1 Historic Facility Operations 

From 1970 to 1974, Kaiser Roth Corporation conducted a sewing and packaging operation for women’s 
hosiery.  Hosiery was sewn, pressed, and packaged on-Site.  Raw materials were not processed at the 
facility, and no manufacturing took place.  No information exists either from persons knowledgeable of 
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the operations, operating records, or other documentation regarding the occurrence of hazardous waste 
spills or releases at the plant during this period. 

From November 1974 to March 1987, Caribe General Electric Products (CGE) manufactured and 
assembled electro-mechanical products.  CGE operations were conducted in the building and production 
areas formerly used by Kaiser Roth Corporation.  Metal plating, stamping, and cutting operations took 
place during that time.  An on-Site wastewater treatment plant (WWTP) was located on the east side 
(rear) of the building.  

The Site was idle from 1987 to 1993, when no manufacturing operations were conducted.  From 1993 to 
the present, GE has operated the facility to manufacture electro-mechanical devices under the current 
name of GE Puerto Rico Investment, Inc.  The facility currently operates without a wastewater discharge.  
Wastewater is treated and evaporated, and the resulting solids are disposed off-Site.   

1.2.2 Historic Waste Management Operations 

Two structures were constructed at the Site to manage wastes in the past:  the former sludge drying beds 
and the French Sump.  The status of each of these units will be discussed below. 

1.2.2.1 Sludge Drying Beds 

CGE operated a pair of sludge drying beds to remove moisture from the sludge produced by the on-Site 
WWTP.  Those beds were closed in 1989 by removing the sand and gravel drying bed materials and 
covering them with a concrete cap.  Based on three years of post-closure sampling, the drying beds appear 
to have had no impact on the local groundwater quality, relative to upgradient well concentrations; 
however, concerns exist about possible impacts by total chromium.  In response to the concern, Earth 
Tech redeveloped the wells around the closed sludge drying beds and sampled them with low-flow 
methods in December 2000 and 2001.  Both events detected chromium at concentrations within 
background levels, but with intermittent low-level exceedances of its maximum contaminant level 
(MCL).  Earth Tech submitted a report of the sampling event findings in April 2002 (Cloonan, letter to 
Matt Schoen, 4/11/02) and requested clean closure for the beds because it appears that the chromium 
levels are naturally occurring. 

1.2.2.2 French Sump 

A French Sump was constructed at the CGE Facility in 1977.  The sump consisted of a rubble-filled hole 
12 feet deep and 10 feet in diameter, covered by a concrete cap and manhole.  Certain waste streams 
generated at the CGE Facility were discharged to the French Sump.  Wastes reportedly discharged to the 
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sump included plating tank wastewater, treated wastewater sludges, waste oils,  and spent solvents.  Use 
of the French Sump was discontinued in early 1980. 

After the RFI investigation indicated that the French Sump was the principal source of volatile organic 
compounds (VOCs) to the local groundwater, a plan was developed to excavate the sump, thereby 
removing the source from the aquifer.  Soils containing elevated levels of metals and organics in and 
adjacent to the former French Sump were excavated, stabilized, and shipped to a RCRA-approved landfill 
in October 1990.  Stabilization activities were conducted in accordance with the Interim Remedial 
Measures Work Plan, French Sump, GE-Patillas Facility (SEC, July 1990).  A summary of stabilization 
activities and results of the confirmation sampling are presented in the French Sump Stabilization 
Confirmation Report, GE-Patillas Facility (SEC, February 1991).  Upon review of that report, the USEPA 
accepted the closure of the sump as complete (Clappin, letter to J. Sommer, dated 3/5/91).   

1.2.3 Investigation History 

At this Site an RFI Report and a Draft CMS Report have both been completed.  A summary of those 
reports is presented in the following pages.  A timeline showing the sequence and duration of actions 
taken by GE at this Site is presented in Figure 1-2.  This figure documents the continuous attention that 
GE has given to the investigation and remediation of this facility once the contamination was discovered 
in 1985. 

1.2.3.1 RCRA Facility Investigation Report 

The original RFI was conducted to determine the nature and extent of any historical releases of hazardous 
constituents from the potential sources identified in the RFI AO.  The efforts were directed at assessing 
the nature and extent of on-Site contamination and potential relationship to the off-Site groundwater 
supply, including the Puerto Rico Aqueduct and Sewer Authority (PRASA) water supply wells.  The 
work was conducted in accordance with both applicable RFI guidance and USEPA-approved Work Plans 
(SEC, November 1988).  The RFI was completed in three tasks (Task I, Task II, and Task III), which are 
discussed below.   

Task I 

Task I activities included a thorough background information search, a soil gas survey to determine 
potential contaminant source areas, and a water-supply well inventory.  Task I activities identified three 
potential source areas of contamination: the French Sump, the container storage area, and the area near 
the front loading dock.   
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Task II 

Task II field activities were conducted in accordance with the Task II Work Plan (SEC, November 1988) 
and are summarized below: 

• Collection and analysis of stream sediment and surface water samples from the unnamed stream 
located east and north of the CGE facility to determine any potential impacts. 

• Collection and analysis of near surface and vadose zone soil samples to characterize the sources, 
extent, and distribution of any chemical constituents in CGE Facility soils. 

• Collection of groundwater samples from potential contaminant source areas using a 
HydroPunch™. 

• Installation of seven additional monitoring wells at the CGE Facility, including one well pair. 

• Sampling and analysis of new and existing monitoring wells to further characterize horizontal and 
vertical groundwater quality at the CGE Facility. 

• Installation and sampling of one off-Site monitoring well (P-12) to determine potential off-Site 
impacts. 

Task III 

Additional assessment was required to delineate the extent of groundwater contamination off-Site.  
Activities to assess off-Site groundwater conditions were conducted during Task III and are presented in 
the document Task III RCRA Facility Investigation Work Plan (SEC, March 1991).  The major objectives 
of the Task III Investigation were to further delineate the extent of contamination off-Site, further 
evaluate the hydraulic properties of the aquifer, further refine the information on groundwater quality, and 
evaluate potential off-Site surface-water impacts. 

Task III field activities were conducted in accordance with the Work Plan and are summarized below: 

• Collection of surface water and sediment samples from the Rio Grande de Patillas and the 
Quebrada Mamey Rio Chico to evaluate the potential impact of groundwater discharge to off-Site 
surface waters. 

• Installation of two shallow and two deep monitoring wells off-Site and downgradient of the CGE 
Facility (P-13S, P-13D, P-14S, and P-14D), near the Rio Grande de Patillas. 

• Collection of groundwater samples from the new wells to further delineate both the vertical and 
horizontal extent of contamination. 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 1-5 February 2005 

• Collection of groundwater samples from existing wells P-4 and P-7 through P-12 to refine data 
and information concerning groundwater quality in the area and determine seasonal variations in 
water quality. 

• Collection of water level measurements and performance of slug tests in all wells sampled.  These 
data were used to evaluate hydraulic properties and further refine estimates of groundwater flow 
velocity and direction. 

The conclusions of the 1991 RFI are summarized as follows: 

• The French Sump was the only source of VOCs to the local groundwater, and since its removal in 
1990 that source has been eliminated. 

• The local aquifer system, both on and off the Site, has been described. 

• The groundwater on-Site is flowing toward the west-southwest, toward the Rio Grande de 
Patillas.  Hydraulic gradients on-Site are downward, but become upward in downgradient areas 
near the Rio Grande de Patillas. 

• Groundwater flow velocities were estimated to range from 120 to 550 feet per year (ft/yr) in the 
various aquifer units beneath the Site. 

• Two on-Site plumes were identified: 1,1,1-trichloroethane (1,1,1-TCA) in the vicinity of the 
French Sump and 1,1-dichloroethene (1,1-DCE) extending from the French Sump area to the off-
Site wells.   

• The off-Site plume of 1,1-DCE was detected in a well 1,200 feet (ft) from the French Sump, but 
not in wells located approximately 2,700 ft from the sump, near the Rio Grande de Patillas. 

• No Site-related VOCs were detected in surface water or sediment samples collected from the 
three local streams. 

• Samples of groundwater from the three PRASA wells providing water to the town of Patillas 
contained no VOCs. 

• Land use in areas downgradient of the Site is agricultural, with no water supply wells located in 
those areas. 

• No potential receptors (human or ecological) have been identified in the area between the Site 
and the Rio Grande de Patillas. 

USEPA issued conditional approval (Clappin, letter dated 10/2/91 to J. Sommer) for the RFI report.  The 
final RFI, submitted in October 1991 (SEC, October 1991), addressed the conditions in the approval 
letter, and work commenced on the CMS. 
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1.2.3.2 Corrective Measures Study Report 

The draft CMS report for the Site was submitted to USEPA for review in 1993 (SEC Donohue, January 
1993).  After evaluating the RFI data and the corrective measures developed for consideration, the CMS 
recommended the following corrective measure: 

• Natural Attenuation and Groundwater Monitoring with a “Trigger Mechanism” is protective of 
human health and the environment and is readily implementable.   

• Compliance with the remediation goal will be verified through a quarterly monitoring program 
using an extensive monitoring well network.  This frequency of monitoring is more than adequate 
considering the limited migration rates of DCE at the CGE Facility. 

• Ultimate remediation of the CGE Facility does not rely on natural attenuation mechanisms alone.  
Should an exceedance of the remediation goal be confirmed, a groundwater extraction and 
treatment system would be implemented. 

USEPA responded with comments on the draft CMS (Belling, letter dated 2/26/93 to J. Sommer).  GE 
responded to those comments in June 1993 and began quarterly groundwater monitoring as a self-
implementation of the published preferred corrective measure.  Annual monitoring reports were submitted 
to USEPA.    

USEPA called a meeting for March 23, 2000 to review the Site status in regard to RCRA cleanup and to 
discuss the new environmental indicator (EI) initiative at USEPA.  At the meeting USEPA expressed 
concern that the extent of downgradient contamination had not been adequately characterized, the 
presence of recoverable dense non-aqueous phase liquid (DNAPL) had not been discounted, and 
information to implement a natural attenuation corrective measure was insufficient. 

In response to the meeting comments, GE submitted a position statement on the current Site 
characterization data (April 28, 2000).  USEPA called a follow-up meeting for February 27, 2003 to 
identify the next steps for further Site investigation.  At the close of that meeting, the following 
conclusions were drawn: 

1. GE will obtain sufficient information for USEPA to address their EI goals for the Site, addressing 
the CA-725 (Control of Human Exposures) first, before moving on to the CA-750 (Control of 
Contaminant Migration).  To this end, USEPA will provide guidance to GE for evaluating indoor 
air risks. 

2. GE will provide USEPA with a focused Work Plan to address concerns regarding the off-Site 
extent of contamination and an updated evaluation of the natural attenuation processes at the Site. 
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3. USEPA will review the closure documentation for the sludge drying beds and make a 
determination on the clean closure application. 

1.3 OBJECTIVES OF THE SUPPLEMENTAL RCRA FACILITY INVESTIGATION 

Prior to this phase of the investigation, there were no monitoring wells located between P-10A (the most 
downgradient on-Site well) and P-12 (the closest off-Site well).  The concentrations of contaminants in 
well P-10A are the most elevated on the Site, and the last sample collected from well P-12 (in 1996) 
detected no VOCs, after monitoring a declining trend for the previous 7 years.  The 1,200-foot distance 
between these two monitoring wells makes it difficult to accurately locate the downgradient extent of the 
VOCs in the aquifer beneath the agricultural fields to the west and southwest of the GE property.  The 
purpose of the SRFI is to:   

• Document the downgradient extent of the VOCs in the aquifer beneath the agricultural fields, 
thereby addressing the Government Performance and Results Act (GPRA) EIs for control of 
human health exposure (CA-725) and control of groundwater contamination migration (CA-750), 
and   

• Further evaluate the feasibility of a monitored natural attenuation (MNA) remedy at the Site. 

This SRFI Report summarizes the project activities implemented to satisfy the objectives and 
requirements of both the AO and the USEPA comments, provides an overview of the Site background 
and the previous work performed, and includes an updated conceptual site model (CSM) based on the 
body of data collected to date.  

The principal objectives of the SRFI for the Site were as follows:   

• Using soil gas techniques, estimate the current location of the plume in the off-Site areas prior to 
installing permanent wells;  

• Install seven new wells in the off-Site area to the west of the Site, using overburden eccentric 
drilling (ODEX™) drilling technology because of the difficult drilling conditions that prevail at 
the Site; and 

• Collect a set of groundwater samples from the new and existing wells to more fully evaluate the 
potential for a corrective measure involving MNA, as well as document the current location of the 
local contaminant plumes.  

Earth Tech prepared a focused Work Plan (Earth Tech, June 2003) and Well Placement Plan (Earth Tech, 
April 2004) to cover the purposes and objectives outlined above. 
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1.4 ORGANIZATION OF THE SRFI REPORT  

This report has been developed to summarize both the new and the existing Site information, provide a 
current CSM, and describe the project tasks associated with implementation of the SRFI.  The Report 
includes the following components:  

• Section 2 – Investigation Activities presents detailed descriptions of the activities carried out for 
the characterization of the sources, nature, and extent of the wastes in the areas under 
investigation in this SRFI.   

• Section 3 – Environmental Setting provides a description of the environmental setting of the 
study area at the Site, and updated with information developed during the course of the latest 
SRFI effort. 

• Section 4 – Nature and Extent of Contamination presents the results of the environmental 
quality investigation describing the nature and extent of the contaminant distribution in the 
groundwater, incorporating the sampling undertaken during the MNA sampling activities 
between 1993 and 2001. 

• Section 5 – Fate and Transport of Contaminants describes the processes that are acting to 
move and degrade the VOCs in the subsurface beneath the Site. 

• Section 6 –Conclusions is the summary of the SRFI and presents the conclusions drawn by this 
investigation, including a current description of the CSM for the Site.  

• Section 7 – References is a listing of the references used in the preparation of this report. 
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2.0 INVESTIGATION ACTIVITIES 

This section presents a brief overview of the scope of work undertaken during the entire SRFI.   

2.1 OUTLINE OF THE SCOPE OF WORK 

The various environmental media at the Site were characterized according to the procedures presented in 
the approved SRFI Work Plan document (Earth Tech, June 2003) except as noted in the sections that 
follow.  This section begins with descriptions of the activities undertaken to characterize the physical 
setting of the study area, followed by descriptions of those activities used to update the current 
understanding of the nature and extent of the contamination present there.   

Multiple records were collected by Earth Tech, Inc. personnel for each phase of the field work and 
include the following: water level summary sheets, the daily logbooks, sample chain of custody forms, 
daily quality control reports (DQCRs), field geologic logs, and monitoring well installation diagrams.  
Selected field records are presented in Appendix J.  A Site map showing sampling locations discussed in 
the following sections is presented in Figure 2-1. 

Field activities for this investigation included the following: 

• sampling the local soil-gas during two phases of effort; 

• drilling with hollow stem augers (HSA)/and ODEX™ technologies; 

• describing soil samples; 

• installing and developing seven new groundwater monitoring wells; 

• measuring water levels in new and existing monitoring wells; 

• sampling groundwater in the new and existing wells; 

• managing the chain of custody process during sample collection, packaging, and shipment; and 

• decontaminating equipment and disposing of investigation-derived waste (IDW).   

This section of the SRFI report documents the field activities and technical methods undertaken to satisfy 
the stated objectives of the SRFI.  The work proceeded according to the chronology presented in Table 
2-1.  Fieldwork for this SRFI was conducted at the study area in the following events (two minor and one 
major):  
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• The first minor event was the initial soil gas survey in October 2003 to identify the position of the 
off-Site groundwater VOC plume and to estimate the locations of the monitoring wells needed to 
document its location. 

• The second minor event was the follow-up soil gas survey in December 2003 to supplement the 
results of the first survey that was adversely affected by the heavy rains associated with a tropical 
storm. 

• The major event occurred during May through July 2004, when the seven new wells were 
installed and the groundwater samples were collected. 

2.1.1 Characterization of the Local Geology and Hydrogeology 

The understanding of the local hydrogeologic conditions at the Site has been advanced through the 
activities of this SRFI, by the accumulation of additional subsurface and groundwater-level data.  These 
next sections present the details of how those data were collected.  Appendix K contains photographs of 
selected activities conducted at the Site. 

2.1.1.1 Soil Gas Investigation 

In order to identify suitable locations to install the new wells, the first step in the SRFI was to install a 
series of soil gas sampling detectors and develop an understanding of the current plume geometry.  The 
passive detectors manufactured by W. L. Gore & Associates, Inc. (Gore) were selected for this 
deployment because of their robust nature, their ability to be installed below grade (to avoid tampering), 
and the large mass of absorbent material available that provides for a sensitive detector.   

Twenty-three detectors (SG-1 through SG-23) were installed along three lines, as presented in the Work 
Plan (Earth Tech, June 2003), on October 8, 2003.  However, within 2 days of their placement, a tropical 
storm dropped more than  16 inches of rain on the Patillas area.  The detectors were retrieved on October 
20, 2003, but their analysis revealed very low levels of contaminants, making it very difficult to draw 
conclusions regarding plume geometry.  Discussions with staff members at Gore indicated that the 
rainfall may have artificially depressed the soil gas signature for a period and that a new round of 
sampling may prove helpful.   

For the second round, twenty-two soil gas detectors (SG-101 through SG-122) were installed on 
December 10, 2003 and were recovered on December 29, 2003.  This time there was no unusual rainfall 
event.  On the advice of the Gore staff, a pair of detectors was installed in well P-10A, the well with 
historically the most elevated VOC concentrations in the groundwater.  The first detector (SG-123) was 
installed in the water column at the center of the well screen (at 46 feet below the top of the well casing), 
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and the second (SG-124) was installed above the water level (at a depth of 5 feet below the top of the well 
casing).  The purpose of these two detectors was to evaluate the detector response to a known 
groundwater concentration and address the potential concern that perhaps the detectors were not sensitive 
to the contaminants present in the local aquifer system.   

Table 2-2 contains the results of the soil gas investigation.  The results from the second round were only 
slightly higher than the October results, but the pattern of detections was similar for each of the rounds.  
The combined soil gas results (from both rounds) are presented on Figure 2-2, along with an inferred 
outline of the VOC plume in the aquifer.  This map was presented in the Well Placement Plan (Earth 
Tech, April 2004) along with a map showing locations for the proposed seven new wells.   

2.1.1.2 New Well Installations 

At the beginning of this phase of the investigation, there had been a total of 22 wells installed on the Site, 
including well P-4A that has since been abandoned.  After the new well installations, the current number 
of wells installed at the Site has risen to 29.  Of this total, one well (P-4A) has been abandoned, one well 
(P-12) has been lost (and presumed destroyed), and four wells (P-13S, P-13D, P-14S, and –14D) have had 
their access permission rescinded.  Altogether, there remains a total of 23 wells at the Site available for 
sampling.  Figure 2-1 is the map showing the locations of the existing Site wells, and Table 2-3 presents 
information regarding the construction of each one.  The following table indicates the current status of the 
wells installed at the Site: 

 RFI for the French Sump Sludge Drying Bed 
Closure 

Totals 

On-Site 11 wells  (old: P-4, P-4A, P-5, P-5A, 
P-7, P-7A, P-8, P-9, P-10A, P-11, 
and new: P-15DD) 

7 wells (old: P-1, P-1A, 
P-2, P-2A, P-3, P-3A, 
P-6) 

18 wells 

Off-Site 11 wells (old: P-12, P-13S, P-13D, 
P-14S, P-14D, and new: P-16S, 
P-17D, P-18S, P-18D, P-19S, P-19D) 

None 11 wells 

Abandoned -1 well (P-4A) None -1 well 

No Access or 
Destroyed 

-5 wells (P-12, P-13S, P-13D, P-14S, 
P-14D) 

None -5 wells 

Totals 16 wells 7 wells 23 wells 

 

The understanding of the local hydrogeologic framework has been expanded by the geologic descriptions 
obtained during the installation of the seven new monitoring wells.  A qualified geologist directed the 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 2-4 February 2005 

drilling and installation of the wells and described the geologic samples from each boring.  Appendix J 
contains the boring logs, development records, and construction information for each of the new wells 
installed during this field effort.  The original RFI report (SEC, October 1991) provides the details from 
the previous efforts. 

In order to install these wells, it was decided to use ODEX™ drilling technology to advance the borings.  
This decision was necessary because of the difficult drilling conditions encountered at the Site.  The on-
Site geologic units encountered in the subsurface during past drilling efforts included boulders and slabs 
of bedrock material incorporated within a matrix of alluvial gravel, sand, silt, and clay.  Off-Site drilling 
operations in the flood plain to the west of the GE Facility encountered alluvial boulders and cobbles that 
were also incorporated into a matrix of alluvial gravel, sand, silt, and clay.  Appendix K contains a 
photograph of a local outcrop, depicting the types of materials encountered. 

Drilling methods used to collect soil or groundwater samples in the past include HSAs, cable-tool, mud 
rotary, and direct-push (HydroPunch™).  All of these methods were at least partially successful, but 
experienced problems that made them untenable for a drilling program that would need to install seven 
wells in rapid succession (including four deep wells, with one intended for bedrock).  The augers and 
HydroPunch™ reached refusal at shallow depths because of the boulders and slabs encountered in the 
subsurface.  The cable-tool method was used to successfully install the five wells in the flood plain (P-12, 
P-13S, P-13D, P-14S, and P-14D), but it was extremely slow, requiring up to 10 days to install a single 
well.  Historical mud-rotary experience encountered lost-circulation zones and other conditions that made 
drilling difficult. 

The ODEX™ technology uses an air-driven down-the-hole hammer to advance the borehole.  As the 
borehole is advanced, a string of casing is advanced at the same time.  This casing serves to stabilize the 
borehole and keep the geologic materials above the bit from shifting into the borehole and locking the 
drilling tools in the ground.  The air hammer allows the drill rig to penetrate both hard and soft sediments, 
and the casing allows the hole to stay open to facilitate the installation of a well.  Appendix K contains 
photographs of the drilling operation, including photos of the drill bit used. 

While drilling well P-17D behind the WWTP, the ODEX™ bit was damaged to an extent that the driller 
could not repair it.  Earth Tech and the driller demobilized from the Site on June 4, 2004 while the bit was 
sent off for repairs by the manufacturer.  On June 28, 2004, the team remobilized to the Site, installed the 
last well (P-19D), and completed the groundwater sampling event. 
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2.1.1.3 Water Level Measurements 

Water levels were measured in all on-Site wells on June 28, 2004 (even wells that were not scheduled for 
sampling).  The data from the water-level measurements (Appendix J) have been used to produce 
contemporary potentiometric maps for both groundwater zones for comparison to the historical data set.  
These comparisons between the available time periods permit the evaluation of temporal variations in the 
hydrogeologic system beneath the study area that is presented in Section 3.0 of this report.  The water 
level at well P-19D was measured on July 1, 2004, three days after the other wells were measured, the day 
after the well was drilled, and prior to its development.  Because the well had not been developed and had 
not been allowed to rest after drilling, this measurement should be considered as questionable. 

2.1.2 Characterization of the Nature and Extent of Contamination 

2.1.2.1 Characterization of the Local Groundwater Quality 

Previous studies have indicated that plumes of multiple VOCs are present in the groundwater.  The 
investigation carried out in the SRFI obtained additional data regarding groundwater quality at the Site in 
order to more closely define the horizontal and vertical extent of the contamination, especially in the areas 
immediately downgradient of the Site.  Investigation activities included collecting groundwater samples 
from existing monitoring wells, both on and off the Site (Table 2-4).  The well samples were analyzed for 
the parameters on the following list, which includes natural attenuation parameters to evaluate the 
biodegradation processes occurring in the local groundwater system.  

General Water Quality Cations Anions Dissolved Gases 
hardness (total) 
total dissolved solids (TDS) 
total organic carbon (TOC) 
pH* 
specific conductance* 
temperature* 
turbidity* 
oxidation-reduction potential (ORP)* 
ammonia 

calcium 
iron (total and 

ferrous**) 
magnesium 
manganese 
potassium 
sodium 
 

alkalinity 
bicarbonate 
carbonate 
chloride 
nitrate 
sulfate 
sulfide** 

oxygen (DO)* 

* measured by direct-reading instruments in the field 
** measured by field chemistry methods 

During May through June 2004, 16 wells were sampled, according to the approved Work Plan (Earth 
Tech, June 2003).  Nomenclature used to identify samples and supplemental Quality Assurance (QA) and 
Quality Control (QC) samples is presented in Table 2-5.   
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All samples were shipped to Kemron Environmental Services, Inc. in Marietta, Ohio for analysis.  The 
Analytical Data Quality Report (ADQR) in Appendix L documents the validation of the lab data and 
identifies any problems identified with the collection and analysis of the samples and the delivery of the 
analytical information from the lab.  

The groundwater sampling method called for in the Work Plan (Earth Tech, June 2003) was the USEPA, 
Region II-approved low-flow sampling method using bladder pumps.  The low-flow sampling process 
proceeded without incident for all of the wells sampled.  

2.1.2.2 Characterization of the Local Air Quality 

Because the VOC contaminant source originated underground (the French Sump) and because that source 
has been removed, there is little chance that the groundwater contaminant sources are directly 
contributing to the degradation of air quality.  The health and safety air monitoring activities conducted 
throughout the fieldwork at the Site indicated no problems with air quality. 

A potential indirect contribution to the degradation of air quality would be from the accumulation of 
VOCs in indoor air from volatilization of VOCs in plumes in shallow water tables beneath habitable 
structures.  This pathway has potential application in the downgradient stretch of the aquifer to the west of 
the Site, where the VOC plume travels beyond the GE property boundary.  However, the only structure 
located at that location is the WWTP.  A photo of the plant (Appendix K) shows that the office/lab is 
ventilated by open louvers, and the potential for trapping soil gas emissions there does not exist. 

2.1.3 Decontamination and Management of Investigation-Derived Waste 

Clean, powder-free disposable gloves were worn while handling sampling equipment or downhole tools 
during drilling, sampling, and decontamination activities.  All disposable sampling supplies and materials 
were removed from the Site and disposed of in accordance with current procedures.  

All equipment and tools used for drilling and sampling activities were decontaminated in accordance with 
the procedures described in the Work Plan (Earth Tech, June 2003).  All drilling equipment was washed 
with a high-pressure, hot-water pressure washer prior to its first use on-Site and between each successive 
use.  Water used for steam cleaning was obtained from a potable source designated by GE personnel.  All 
runoff water used in the decontamination procedures was collected, transferred into 55-gallon steel 
drums, and transported to the GE plant for treatment in their on-Site WWTP. 

All sampling equipment was washed in a mixture of tap water and phosphate-free detergent, then rinsed 
in tap water, and finally rinsed with de-ionized water.  Deionized water was stored in the plastic 
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containers in which it was delivered and was decanted directly from the storage container, as needed.  If 
the sampling equipment was not to be used immediately after it had dried, it was wrapped in aluminum 
foil to keep it clean. 

The drill cuttings, decon water, and purge water produced during the investigation’s drilling and sampling 
activities were handled in accordance with the following: 

• The soil IDW generated during the 2004 mobilizations was spread at the surface near the location 
from which it came.  This method of disposal was approved by USEPA, and is appropriate 
because the source of the VOCs (the French Sump) has been removed and the principal 
contaminants at the Site are VOCs, which preferentially partition to the air or water phase.  

• The purge water was transported in 55-gallon drums from the wells where it was generated, and 
was transferred to the WWTP at the GE facility.   

2.2 DEVIATIONS FROM THE WORK PLAN 

This SRFI was performed in accordance with the approved Work Plan (Earth Tech, June 2003).  The only 
deviations from the plan were the need to mobilize to the field twice for both the soil gas evaluations 
(because of readings adversely affected by a hurricane) and the well installations (because of the need to 
repair the ODEX™ bit that was damaged during the drilling).   
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3.0 ENVIRONMENTAL SETTING 

This section documents the environmental setting for the study area.  The environmental setting is 
comprised of the local physiography of the Site and the hydrogeologic framework beneath it, the soil 
types and their distribution across it, the surface water and sediment locations within it, and the air that 
surrounds it.  The interpretations presented in this section incorporate the information presented in the 
previous local investigations, pertinent literature references, and data generated during the current 
investigation.  The sections that follow discuss the atmospheric, geologic, hydrogeologic, and 
demographic features of the study area that pertain to the RFI objectives. 

3.1 CLIMATE 

The regional climate is dominated by trade winds out of the east and northeast (Bogart et al., 1964).  As 
the moisture-laden air crosses the northern slopes and peaks of the mountainous Cordillera Central, most 
of the moisture falls as precipitation. 

The nearest National Oceanic and Atmospheric Administration (NOAA) station to the GE Facility is 
located in San Juan, PR.  Data summarized from this station in the Local Climatological Data Annual 
Summaries for 1980 (NOAA, 1980) reports the predominantly easterly trade winds and proximity to the 
Atlantic Ocean are the primary influences on climate in the area, particularly to temperature and the 
rainfall regime.  Temperature in the area ranges from an average minimum of 73.3 degrees Fahrenheit 
(°F) to an average maximum of 85.8°F.  Patillas receives approximately 70 inches of rainfall annually.  
The regional annual rainfall pattern (Bogart et al., 1964) indicates that the period of highest rainfall is 
from late spring through fall.  Monthly average precipitation ranges from 6 to 7 inches from May to 
November decreasing to about 2 inches in March.  

3.2 LAND USE 

A reconnaissance of the area downgradient of the CGE Facility was conducted in March of 1990.  The 
survey revealed that the principal land use downgradient of the Site, beyond the PRASA WWTP, is 
primarily agricultural.  The aerial photographs revealed only a limited number of structures between the 
Site and the Rio Grande de Patillas.  The reconnaissance revealed these structures to be agricultural 
storage buildings.  There are no residences or wells used for human water supply between the facility and 
the Rio Grande.  Land between the GE Facility and the Rio Grande is primarily grass and plantain fields 
interspersed with dirt access roads. 
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3.3 SURFACE WATER 

Two rivers drain the larger Patillas area:  the Quebrada Mamey Rio Chico, located approximately 645 feet 
west of the Site, and the Rio Grande de Patillas, located approximately 2,370 feet southwest of the Site.  
Both rivers are located in the downgradient groundwater flow direction from the Site.  The Rio Chico is 
an intermittent stream, and water levels in P-12 (located near the river) range from 9 to 18 feet elevation, 
which is below the stream bed elevation, indicating that flow in the river may infiltrate to the aquifer, 
rather than the aquifer discharging to the river.  The Rio Grande is a perennial river, consistently 
receiving groundwater from the flood plain deposits. 

Two unnamed intermittent streams are located off-Site.  One stream is located north of the GE facility.  
The second unnamed stream flows north to south-southwest along the eastern GE property boundary. 

A small ditch located on-Site trends east to southeast of the GE facility.  This ditch has no net flow and 
occasionally may hold stagnant water from surface runoff and precipitation.   

3.4 REGIONAL GEOLOGY 

The GE Facility is located on the southern coastal plain of PR (Figure 1-1).  The surface geology of this 
area consists of a southward sloping coastal plain of alluvial and colluvial deposits (Figure 3-1).  The 
alluvial and colluvial sediments, deposited at the southern flank of the mountainous Cordillera Central, 
vary considerably in thickness but are generally thin adjacent to the mountains and thicken toward the 
coast (Bogart et al., 1964). 

The GE Facility is on the east side of the Rio Grande de Patillas.  The Quaternary-age sediments in the 
river valley are underlain by volcanic materials of early Cretaceous age and plutonic rocks thought to be 
late Cretaceous and Tertiary (Briggs and Akers, 1965).  These plutonic rocks are primarily granodiorite 
and quartz diorite with some diorite and hydrothermally altered rock.  The rocks are locally deeply 
weathered.  The Quaternary (recent) alluvial/colluvial deposits generally consist of sand, silt, clay, and 
gravel flood plain deposits. 

3.5 REGIONAL HYDROGEOLOGY 

The GE Facility is within the Patillas-Ponce hydrogeologic system, which spans the south-central to 
southeastern coastal plain region (Figure 3-2).  Regional groundwater flow is to the south-southwest, 
from the Cordillera Central to the Caribbean Sea.  The primary groundwater resource along the south 
coast is the Quaternary alluvium and colluvium (Briggs and Akers, 1965).  Groundwater is hard, but 
suitable for most domestic and industrial purposes.  
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The largest groundwater yields are from alluvial fans where deposits are thickest and are readily 
recharged from surface water sources.  Wells in thick gravel beds can generate significant yields, as can 
wells in valleys, along larger streams. 

3.6 LOCAL GEOLOGIC CHARACTERISTICS 

In this section detailed descriptions of the local geologic units are presented, and the various mapping 
exercises undertaken for this Site are described.  The maps and other illustrations are used to assist in 
visualizing the three-dimensional relationships between the subsurface geologic units. 

The GE Facility is located on the edge of a coastal plain south of the mountainous Cordillera Central, 
approximately ½ mile northeast of the Rio Grande de Patillas (Figure 1-1).  It is underlain by interbedded 
sedimentary deposits of alluvium and colluvium to a depth of approximately 25 to 40 feet.  Underlying 
the sedimentary deposits is highly weathered bedrock material or saprolite.  This saprolite generally 
continues to depths of 90 feet but may extend to greater than 100 feet in some areas.  Crystalline bedrock 
underlies the saprolite.  The interpretation of the local Site geology has been presented in the previous 
RFI report (SEC, October 1991) in four cross-sections as Figures 4-1 through 4-4 (current Figures 3-3 
through 3-6).  The geologic interpretations presented in these sections are based on RFI activities 
conducted by Sirrine Environmental Consultants in December 1988, February 1989, and July 1991 (SEC, 
October 1991) and on previous investigations conducted by Law Environmental (Law Environmental, 
April 1987).  Figure 3-4 in this report is the extension of the former Figure 4-2 cross-section, using data 
derived from the 2004 field work.  It represents a section through the Site, along the groundwater flow 
path from the French Sump to well P-12. 

3.6.1 Descriptions of Local Geologic Units 

The following descriptions have been developed from the boring logs of the wells and other subsurface 
explorations undertaken at the Site. 

3.6.1.1 Alluvial and Colluvial Deposits 

In general, the alluvial deposits consist of interbedded well-graded (SW) and poorly-graded (SP) sands.  
Some strata contain higher amounts of silt and clay (silty sands (SM) and clayey sands (SC)).  The sandy 
deposits range in thickness from as little as 6 feet at the northern Site boundary to as great as 26 feet west 
of the GE Facility.  In some areas the colluvial deposits contain gravel, cobbles, and large boulders that 
tend to be more angular than the more rounded materials in alluvial deposits.  
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Three clayey lenses identified as units 1, 2, and 3 on the geologic sections have been identified at the Site.  
These units consist primarily of low plasticity silts and clays (ML-CL) and appear to be discontinuous.  
The upper clay lens (1) occurs at or near the land surface and varies in thickness from approximately 2 to 
8 feet.  This unit is relatively continuous across the eastern half of the Site, but is truncated by the land 
surface northeast of the GE Facility near well P-1A and pinches out west of the Site (Figure 3-4). 

A second clay lens (2) was encountered at depths ranging from 10 to 18 feet.  The lens is 20 feet thick 
near the northeast corner of the Site but is relatively thin (6 feet) elsewhere and pinches out completely 
further to the south and west.  This clay lens is truncated by the land surface near well P-5A (Figure 3-3).  
The third clay lens (3) occurs in the northeast and southwest corners of the Site but is absent in the center 
of the Site where saprolite is present (Figure 3-5).  This lens ranges in thickness from approximately 3 to 
11 feet and occurs at depths ranging from near the surface to 34 feet. 

The geology between the Site and the Rio Grande de Patillas has been characterized using the soil boring 
logs from wells P-12, P-13S, P-13D, P-14S, P-14D, P-16S, P-17D, P-18D, P-19S, and P-19D (Figure 
2-1).  Off-Site sediments, consisting mainly of alluvial and colluvial sands and gravels, tend to be more 
homogeneous than those on-Site.  The clay units identified on-Site appear to have pinched out to the 
southwest, and only minor interfingering clays are present off-Site.  The thickness of the alluvium and 
colluvium in the off-Site area is at least 65 feet. 

3.6.1.2 Saprolite 

The sedimentary deposits of alluvium and colluvium are underlain by weathered bedrock material 
(saprolite) consisting primarily of silty fine-grained sand (SM) and clayey silt (ML).  This material has 
weathered in situ and has retained the relict rock structure of the underlying crystalline bedrock. 

3.6.1.3 Bedrock 

Two borings (SB-2 and SB-4) and three monitoring wells (P-15DD, P-17D, and P-18D) were drilled into 
bedrock.  At one location (SB-2), the rock was cored, and a weathered green, white, and gray, coarsely 
crystalline igneous rock was encountered, which was tentatively identified as diorite (Law Environmental, 
April 1987).  At the on-Site locations (SB-4 and P-15DD), the diorite bedrock was encountered at 
approximately 65 to 75 feet below ground surface (bgs).  At the off-Site locations (P-17D and P-18D), the 
diorite was encountered at approximately 44.5 to 52 feet bgs. 
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3.6.2 Geologic Sections 

Four geologic cross sections were presented in the previous RFI report (current Figures 3-3 through 3-6).  
Section B-B′ trends southwest to northeast across the Site.  The soil boring logs from P-15DD, P-18S, 
P-18D, P-19S, and P-19D, drilled during May and June of 2004, and existing well P-12 were added to the 
former cross section B-B′ (Figure 3-4) to extend the geologic section to the southwest toward the 
Quebrada Mamey Rio Chico. 

As shown on the cross section, the alluvium/colluvium sedimentary deposits are overlaying the saprolite 
unit.  The three clay lenses identified beneath the Site during the previous RFI field activities are labeled 
1, 2, and 3 on the sections.  A fourth discontinuous clay lens was identified during the most recent field 
activities and appears to pinch out between well pairs P-18S/D and P-19S/D on the extended section B-B′ 
(Figure 3-4).  Diorite bedrock was encountered in deep well borings P-18D and P-19D.   

The groundwater levels of both the shallow and deep aquifer units are shown on the sections.  Beneath the 
GE property, the head difference is strongly downward, indicating groundwater migration from the water 
table into the deeper aquifer zones.  Downgradient of the GE facility, between well pair P-19S/D and 
P-12, the head difference reverses, and groundwater flows from the deeper unit into the shallow.    

3.7 LOCAL HYDROGEOLOGY 

Building on the geologic descriptions above, this section develops the hydrogeologic framework and 
presents initial interpretations of the flow of groundwater within the local aquifers. 

3.7.1 Descriptions of the Hydrogeologic Units 

Within the geologic units are two substantially continuous permeable zones providing avenues for 
groundwater movement and contaminant migration in the subsurface.  In the on-Site area, the sedimentary 
deposits (alluvium/colluvium) and weathered rock material (saprolite) underlying the Site create an 
aquifer approximately 90 feet thick.  Although the alluvium/colluvium and saprolite units are 
hydraulically connected to create one aquifer, they differ in geologic and hydrologic properties and are 
described separately.  Monitoring wells completed at the water table are called shallow wells and are 
identified with an “S” suffix or no suffix at all.  Wells completed in the lower unit (saprolite) or deeper 
than the water table in the alluvial/colluvial unit are called deep wells and are denoted with a suffix of 
“A” or “D”.  The well P-15DD is the only well completed in the diorite bedrock. 
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3.7.1.1 Alluvium/Colluvium 

The sedimentary deposits of alluvium/colluvium materials make up the upper hydrogeologic unit.  The 
three discontinuous clay lenses present in the sedimentary deposits act on a local scale as semi-confining 
beds.  Groundwater occurs under water table conditions, directly recharged by infiltration from 
precipitation.  The water table generally occurs in or just beneath the upper clay unit (unit 1), except 
where this unit is absent.   

Beneath the Site, the upper hydrogeologic unit ranges up to 72 feet thick.  The hydraulic conductivity (K) 
of this unit ranges from 6.23×10-4 centimeters per second (cm/s) to 2.43×10-2 cm/s (1.80 to 68.9 feet per 
day (ft/d)), with a geometric mean of 6.15×10-3 cm/s (17.4 ft/d).  The K values of the clayey alluvial 
material are lower than the average value for alluvial/colluvial materials.  Well P-1, screened within the 
clayey alluvial material, has an average K of approximately 1.96×10-3 cm/s (5.57 ft/d).  The hydraulic 
conductivities of the alluvial/colluvial sands are somewhat higher, ranging from 4.19×10-3 cm/s (11.9 ft/d) 
at well P-8 to 2.43×10-2 cm/s (68.9 ft/d) at well P-5.  Both of these wells are screened predominately 
within well-graded silty sands (SW-SM) (SEC, October 1991). 

In the off-Site area southwest of the GE facility, the aquifer becomes more homogeneous and consists 
primarily of alluvial sands and gravels.  As indicated by the geologic logs from the off-Site wells, the 
alluvial sediments are at least 70 feet thick.  The off-Site portion of the aquifer is a single hydrologic unit, 
but groundwater flow is discussed in two parts, as shallow flow and deep flow, in part to parallel the 
discussion of the on-Site flow in the alluvial and saprolite zones.  The K values calculated for the sand 
and gravel materials in the off-Site portion of the aquifer are higher than the heterogeneous 
alluvium/colluvium unit, as would be expected.  The K values range from 2.65×10-3 to 2.19×10-2 cm/s 
(7.52 to 62.1 ft/d) with a geometric mean of 7.74×10-3 cm/s (22.0 ft/d) (SEC, October 1991). 

3.7.1.2 Saprolite 

The weathered rock material (saprolite) makes up the lower hydrogeologic unit.  Based on a resistivity 
sounding conducted adjacent to well P-5A on-Site, the lower hydrologic unit may be 52 feet thick.  In the 
off-Site area at the SB-2 location, the lower unit may be 34 feet thick.  The K values of the lower saprolite 
unit range from 2.11×10-4 to 2.27x10-3 cm/s (0.59 to 6.43 ft/d) with a geometric mean of 8.67×10-4 cm/s 
(2.46 ft/d) (SEC, October 1991). 

3.7.2 Groundwater Flow 

Table 3-1 is a summary of the historical water level measurements taken at the GE plant in Patillas from 
1988 through June 2004.  Figure 3-7 presents the same data in graphical form, using multiple plot panels 
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in order to avoid confusion from multiple lines crossing in the graph.  In reviewing the data on the figure, 
the measurements from 7/15/91 and 11/10/92 represent the generally lowest and highest water levels of 
record, respectively, for those times when data from the five off-site wells are available.   

The water levels from these two dates have been plotted for both the shallow (water table) and deeper 
aquifer zones in Figures 3-8 through 3-11 in order to understand the changes in flow directions and 
gradients across the study area at periods of high and low groundwater levels.  On these figures, it is 
evident that the groundwater flow path emanating from the former French Sump (the source of the VOCs 
in the groundwater) for the deeper aquifer zone does not change appreciably between the high and low 
(wet and dry) periods, but in the water table zone, the dry season flow path occurs about 250 feet west of 
the wet season flow path in the vicinity of P-12.  In comparing the shallow and deep aquifer zones, the 
deeper flow paths occur about 200 to 250 feet west of the dry-period water table flow path.   

Figure 3-12 illustrates the potentiometric map for the water table zone generated from the most recent 
water levels collected in June 2004.  The water table surface and flow direction in June 2004 is similar to 
the historical water table map from July 1991 (Figure 3-8).  The overall groundwater flow path follows 
the same direction starting from the former French Sump and trending south-southwest toward the Rio 
Grande River.  It also follows the dry season flow path demonstrated by the July 1991 water table map.   

Figure 3-13 shows the potentiometric map for the deeper aquifer zone constructed from the June 2004 
water levels.  The recent potentiometric map for the deeper zone is also similar to the historical maps 
from July 1991 and November 1992.  The groundwater flow direction in the deeper zone in June 2004 
also trends south-southwest toward the Rio Grande River. 

Local groundwater flow is to the south-southwest toward the Rio Grande, the discharge area for the local 
groundwater.  The Rio Chico, located approximately 400 feet southwest of the Site, may, at times, be a 
discharge zone for shallow groundwater flow, but because the water levels at P-12 are usually lower than 
the level of the creek bed, it is likely that when water is flowing in the creek it routinely recharges the 
aquifer.  Groundwater interaction with the Rio Grande, the Rio Chico, and the unnamed streams located 
adjacent to the facility may vary with time and seasonal fluctuations in recharge.  Using water level data 
collected since 1988, the general regional flow in both the shallow and deep portions of the aquifer is 
toward the southwest (SEC, October 1991). 

Horizontal hydraulic gradients were calculated using water level measurements collected in June 2004 at 
select wells located along the groundwater flow paths.  The mean value of the horizontal gradient in the 
on-Site water table zone is 0.025, while the mean value calculated for the deep zone is 0.036.  For off-Site 
groundwater flow, the average horizontal hydraulic gradient is 0.012.  These are similar to the gradients 
published in the 1991 RFI Report (SEC, October 1991). 
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Groundwater flow velocities were estimated based upon the hydraulic conductivity data and the 
calculated gradients.  The estimates were made using the following equation: 

en
KIV =  

where: V = Average linear velocity in ft/d 
 K = Hydraulic conductivity in ft/d 
 ne = Effective porosity 
 I = Hydraulic gradient (feet per feet (ft/ft)) 

A flow velocity range was estimated for the alluvium/colluvium, the saprolite, and the off-Site area 
because of the variability in geology and hydraulic properties.  An effective porosity of 0.30 was assumed 
based on the heterogeneous sands and silts comprising the aquifer (Freeze and Cherry, 1979). 

The calculation results are summarized below: 

 AQUIFER PARAMETERS VELOCITY RANGE 

 On-Site Alluvium/Colluvium K = 1.80 ft/d – 68.9 ft/d V = 55 to 2,100 ft/yr 
  I = 0.025 ft/ft   mean of 530 ft/yr 

 On-Site Saprolite K = 0.59 ft/d – 6.43 ft/d V = 25 to 280 ft/yr 
  I = 0.036 ft/ft   mean of 110 ft/yr 

 Off-Site Alluvium K = 7.52 ft/d – 62.1 ft/d V = 110 to 910 ft/yr 
  I = 0.012 ft/ft   mean of 320 ft/yr 

Using the geometric mean K values for the alluvium/colluvium, saprolite, and off-Site area, velocities of 
530, 110, and 320 ft/year, respectively, were calculated.  This indicates that groundwater flow velocity 
decreases when groundwater moves downward from the alluvium/colluvium to the saprolite and 
subsequently increases as groundwater flows downgradient and off-Site.  Groundwater flow velocity 
variations are caused by variations in geologic materials.  For example, higher hydraulic conductivities 
within the alluvium/colluvium, particularly in the well-graded sands, will correlate to higher velocities, 
whereas lower hydraulic conductivities of silt- and clay-rich materials will correlate to lower velocities. 
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3.7.2.1 Head Differences Between Well Pairs 

In reviewing the plots in Figure 3-7, it is evident that the deeper wells in the pairs on-Site (those having 
the suffix of A) have generally lower water levels than do their shallower counterparts.  This pattern is 
reversed at the off-Site well pairs (P-13 and P-14), where the deeper wells (those having the suffix of D) 
have the higher heads.  This confirms that the local aquifer is receiving recharge in the vicinity of the GE 
plant and is discharging to the Rio Grande de Patillas, just beyond the P-13 well pair.  Figures 3-14 and 3-
15 display the head differences between well pairs for the dry and wet seasons, respectively, and both 
show a strong downward potential in the vicinity of the plant, centered around the P-5 location where the 
head differences range from 5.5 to 8.5 ft.  As indicated on the maps, it appears that the downward head at 
the location of the former French Sump varies from about 6 to 4 feet between wet and dry seasons, 
respectively.   

A head difference map constructed from the June 2004 water levels is shown on Figure 3-16.  A head 
difference of approximately 7.5 feet exists in the P-5 area, within the range previously discussed.  At the 
new well pairs P-18 and P-19, just west of the WWTP, the head differences have been reduced to less 
than about 1 ft, indicating nearly horizontal flow at those locations. 

3.8 LOCAL GROUNDWATER USE 

The only known sources of drinking water in the area are PRASA wells.  These wells provide water to the 
entire town of Patillas, including industries.  The PRASA wells were sampled by the U.S. Geological 
Survey (USGS) and USEPA in 1985.  Contaminants were detected in the well nearest the GE Facility, 
behind the WWTP, and the pump was removed from this well.  It is no longer a water supply source for 
Patillas.  The PRASA water well closest to the GE Site was drilled in 1961 to a total depth of 81 feet with 
the screen 49 to 80 feet bgs.  A lithologic log for this well is not available.  The three remaining PRASA 
wells nearest the Site currently used for water supply are not downgradient of the GE Facility and 
potential contamination of these wells by activities associated with the GE Facility is not possible (SEC, 
October 1991).  This was confirmed when the three active PRASA wells nearest the Site were sampled 
for VOCs in 1989.  The decommissioned well at the WWTP was not sampled.  No VOCs were detected 
in samples from any of these wells (SEC, October 1991). 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

In this section, the environmental quality of the local groundwater will be discussed, starting with an 
historical review and proceeding to the current conditions. 

4.1 HISTORICAL GROUNDWATER QUALITY RESULTS 

The three principal contaminants encountered in groundwater at the Patillas Site are 1,1,1- TCA, 1,1-
dichloroethane (1,1-DCA), and 1,1-DCE.  Table 4-1 presents a summary of the historical concentration 
history for these three constituents for the period of record from 1989 through 2001.  Plots of the 
historical trends are presented in Figures 4-1 (TCA), 4-2 (DCA) and 4-3 (DCE).  (Note: for plotting on 
the semi-log axes of these figures, the non-detects on Table 4-1 have been replaced by a value of 0.1, to 
plot at the bottom of the graph.) 

Concentrations of TCA from all wells have been below the MCL since 1999.  Only P-10A produced any 
samples with detectable results during 2000 and 2001 (about 6 micrograms per liter (µg/L)), but these 
were significantly below the MCL of 200 µg/L.  DCA concentrations in 2001 from all wells on-Site were 
below detection levels, except for well P-10A, which has maintained a concentration of between 10 and 
23 µg/L since 1989.  There is no MCL for 1,1-DCA.  DCE concentrations reflect declining trends to non-
detect levels for the shallow wells on-Site, but flat trends for the two deep wells on-Site (P-10A and 
P-7A) at concentrations above the MCL of 7 µg/L.   

An evaluation of the historical data indicates that the TCA plume in the Site groundwater appears to be 
very stable (in terms of both shape and location) through 1997.  However, in 2001, the TCA 
concentrations dropped below the detection limit (5 µg/L), and the plume disappeared.  The 
concentrations of TCA in well P-11, the water table well closest to the former French Sump, climbed 
from 736 µg/L in 1993 up to 9,120 µg/L in 1996 and then fell to non-detect (5 µg/L) in 2001.  The TCA 
concentrations at other locations in the water table zone and in the deeper aquifer zone never reached the 
MCL.   

An evaluation of the DCA data shows a similar pattern.  As is the case for the TCA plume, the DCA 
plumes appear to be very stable (in terms of both shape and location) through 1997, but in 2001, the water 
table plume is gone, and the deeper aquifer plume is reduced in size.  Table 4-1 indicates that the DCA 
concentration at well P-10A in the deeper aquifer zone has been very stable over the period of record 
(principally ranging between 10 and 23 µg/L).  

By far the most widespread historical impact to the local groundwater quality has been the elevated 
concentrations of DCE in both the water table and deeper zones in the aquifer.  Even though the 
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maximum concentration of DCE (2,260 µg/L at P-11) never approached the maximum for TCA (9,120 
µg/L at P-11), it has been more widely distributed, thereby impacting a larger volume of groundwater.  
Table 4-1 indicates that there were no detections of DCE above its MCL in the water table zone in 
December 2001.  This is consistent with the other two constituents, TCA and DCA, where their water 
table zone plumes also disappeared by 2001.   

4.1.1 Interpretation of Historical Water Quality Results 

The historical water quality data presented on Table 4-1 show the rapid decline (to non-detect levels) 
since 1996 of the groundwater concentrations in the water table zone for the three principal contaminants, 
TCA, DCA, and DCE.  The concentrations in the deeper zone have been relatively more stable.  This 
pattern is consistent with the degradation (destruction) of the original product disposed in the French 
Sump (TCA) and the accumulation of daughter products (DCA and DCE) in the aquifer.  Because the 
French Sump was removed in 1990, including those surrounding soils showing indications of elevated 
contaminant levels, there is no more source material to contribute to the plume from the upgradient end.   

A more thorough understanding of the attenuation processes occurring in the aquifer is possible with the 
most recent water quality data collected in 2004.  A detailed discussion if the natural attenuation process 
and progression at the Site is presented in Section 5.0.   

A downward head difference, as evidenced by water levels measured in the wells at the Site, indicate that 
the contaminants in the on-Site portions of the aquifer would be quickly drawn into the deeper zone.  This 
confirms that the disappearance of the plumes from the water table zone is a natural result of Site 
conditions and historical actions by GE (removal of the sump in 1990).   

4.2 SOIL GAS INVESTIGATION 

A soil gas investigation was conducted at the Site during October through December 2003.  Prior to 
installing the soil gas modules in October 2003, the water levels were measured in all existing wells.  In 
order to be as comprehensive as possible, an effort was made to recover the five off-Site wells (P-12, 
P-13S, P-13D, P-14S and P-14D) that had not been accessed since 1996.  Wells in the P-13 and P-14 
clusters were found, but their conditions were poor, and no access permission was granted.  P-12 was not 
found.   The resulting water level maps from the remaining on-Site wells confirmed the proposed 
locations for the soil gas modules.  

The soil gas results listed on Table 2-2 are so low that it is difficult to discern a pattern in their 
occurrence.  A previous soil-gas study, completed by Northeast Research Institute, Inc. in 1988 using the 
Petrex technology, had no difficulty identifying the location of the plume and was used successfully to 
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locate the positions of wells P-7 through P-11.  The low-strength of the soil-gas signal in 2003 indicates 
that the groundwater plume is less concentrated than it was in 1988.   

Figure 2-2 presents the combined results for both studies in 2003, with a plume for the local groundwater 
inferred from these results.  On the figure, the areas around wells P-10A and P-7A are shaded because the 
last sampling event in 2001 detected chlorinated solvents, principally DCE, in these wells.  This plume 
outline probably represents the low levels of VOCs that have been able to migrate upwards from the 
plume in the deeper aquifer zone and through the shallower water table zone to the surface.  This inferred 
plume outline was used to target locations for the new wells to be installed for the SRFI. 

4.3 EVALUATION OF THE 2004 DATA SET 

For the discussion of the current nature and extent of the chemicals in the environmental media for this 
SRFI, the data set consists of the analytical results from the most recent groundwater sampling event 
conducted in 2004.  For discussions of historical trends, selected data from the previous RFI report (SEC, 
October 1991) and the quarterly CMS sampling will be utilized.  

4.3.1 Data Validation 

The data used for this SRFI were collected during a field mobilization conducted in May through June of 
2004.  All samples were analyzed in accordance with USEPA-approved protocols.  The ADQR, along 
with the detailed analytical results, are contained in Appendix L.  The data summary trend tables, 
containing the data from the most recent field effort plus the groundwater analytical data back to 1989, 
are presented in Table 4-1. 

An evaluation of the QA/QC sample results in the Appendix L tables reflect that the decontamination and 
other QA/QC procedures were effective and the shipping and sample-handling procedures did not 
introduce contaminants.   

An evaluation of the data for quality and usability based on USEPA guidance was performed, and 
summary tables of the analytical results are presented in Appendix L.  The analytical data obtained in this 
investigation met the project-specific data quality objectives (DQOs).  Analytical completeness for this 
project is high.  Sufficient data exist to estimate the nature and extent of contamination in the 
groundwater. 
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4.3.2 Data Reduction 

The validated comprehensive database for this investigation contains multiple analytical results for certain 
parameters and sample locations.  This multiplication of data results occurs for a number of valid reasons:   

• Selected samples were collected in duplicate in the field and were submitted to the prime 
laboratory to evaluate precision.  This is a standard practice, and it creates an additional result for 
each analytical parameter and sample point that is duplicated.   

• The QC procedures, as specified by the analytical methodologies, may require that re-analysis be 
performed by the laboratory for number of data validation purposes (e.g., dilutions required to 
attain concentrations within instrument calibration ranges).  In some instances, a sample may be 
analyzed three or more times for laboratory QC purposes, resulting in as many results in the 
database reported to Earth Tech. 

For data interpretation purposes, the comprehensive database (containing all QC information and 
duplicate analyses) was reduced to a database (named the Results Database) consisting of only one 
analytical result for a given analytical parameter and sample point on a given date.  No statistical 
inferences (e.g., arithmetic mean) of multiple results from a single sample point were used in developing 
the Results Database.  In order to determine the single result for each analytical parameter and sample 
point (i.e., the one that is most representative of actual site conditions), the following data reduction 
criteria and procedures were followed: 

• Duplicate sample results were used for internal validation purposes only and were not included in 
the Results Database.   

• For any re-analysis performed by the prime laboratory, an environmental chemist evaluated the 
data qualifiers, using professional judgment to determine which analytical result was more 
representative of the actual site conditions.  Usually, the result with the fewest qualifiers attached 
to it is the one selected for the Results Database.   

• For multiple results with no qualifiers or with data qualifiers of similar impact to data quality, the 
larger of the results (the higher concentration) was chosen for the Results Database.  The 
objective in this case was to take the conservative approach and present the maximum reasonable 
concentration. 

Upon screening the data results on Table 4-2 against human health regulatory levels, the Primary Data Set 
will produce a list of chemicals of potential concern (COPCs) that will be discussed further in this 
section.   
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4.4 DATA SCREENING PROCESS 

The selection of COPCs is a step-wise process to evaluate appropriate analytical data in order to identify 
those chemicals that are likely to be Site-related (i.e., not present at the site due to natural conditions or 
detected in samples due to field or laboratory error).   

4.4.1 Background Screening 

Since there are no background concentrations for VOCs in groundwater, there is no screening for 
background in this investigation.  This amounts to assuming that the background concentration for the 
analytes is zero. 

4.4.2 Human Health Screening Process 

After the background comparison is completed, those analytes that exceed background concentrations are 
subjected to a risk-based screening process.  Those constituents exceeding background levels in 
groundwater are compared to the USEPA primary MCLs (USEPA, Winter 2004) and the USEPA Region 
IX Preliminary Remediation Goals (PRGs) (USEPA, October 2004).  Constituents exceeding these risk-
based screening levels for either medium are considered to be COPCs for this investigation. 

4.4.3 Identification of Chemicals of Potential Concern 

After the screening process outlined above, a total of 11 parameters have been identified as COPCs in 
groundwater, including nine VOCs (chloroform, 1,1,1-TCA, 1,1,2-TCA, PCE, TCE, 1,2-DCA, 1,1-DCA, 
1,1-DCE, and vinyl chloride) and two metals (iron and manganese) (Table 4-2).  Even though it does not 
exceed a screening criterion, 1,1-DCA has been added as a COPC for reasons discussed in the following 
section. 

The nature and distribution of each of the COPCs will be presented and discussed in Section 4.5 below.  
At the close of each discussion, a decision will be made as to whether or not each COPC is related to past 
Site activities.  Those considered to be related to past Site activities will become chemicals of concern 
(COCs) for this investigation. 
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4.5 CHARACTERIZATION OF CONTAMINANTS IN EXPOSURE MEDIA 

The laboratory analytical tables provided in Appendix F of the previous RFI report (SEC, October 1991) 
contain the entire analytical results for soil and groundwater from 1988 through 1991.  Summary tables of 
these results are included in Appendix I of the same report. 

Groundwater samples have been collected from select wells for analysis from 1992 through 2001.  No 
groundwater sampling was performed in 2002 or 2003.  The latest sampling event was conducted in June 
2004.  The laboratory analytical results from 1992 through 2001 have been submitted to USEPA as part 
of the annual reporting process of the selected CMS remedy. 

This SRFI document presents and evaluates the results of the latest groundwater sampling event 
conducted in June 2004.  Table 4-2 is a summary of the analytical results from the latest sampling event.  
Table 4-3 presents the definitions of all the data qualifiers used on the analytical summary table.  The 
occurrence and distribution of the COPCs in groundwater will be discussed in the following sections, as 
appropriate.  The maps prepared for these discussions will present the results from the sampling event in 
June 2004, because the June 2004 data are from the latest and most up-to-date sampling event.  These 
maps present contour lines indicating areas of each aquifer that appear to exceed the MCL concentration 
for a particular COPC. 

4.5.1 Groundwater 

In this section, the distribution of the COPCs in the groundwater will be presented.  For those COPCs 
with few exceedances of their screening values, the discussion will be textual, but for the others, multiple 
maps will be presented with the text to more easily display the distribution in the two aquifer zones 
beneath the Site. 

The maps and tables presented in this section show that the VOC plume coming from the former French 
Sump has migrated downgradient from the sump and well P-11 (located immediately downgradient of the 
sump) and now appears to emanate from the area around P-8.  The wells located the farthest 
downgradient from the Site, P-13S/D and P-14S/D, could not be sampled in June 2004 because off-Site 
access was denied.  Well P-12, also off-Site, could not be located.  However, analytical results from the 
new off-Site wells P-16S through P-19S/D indicate that the VOC plume has shrunk in size since the early 
1990s and the groundwater concentrations of VOCs could not exceed  their MCLs at the P-12 location.   
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4.5.1.1 Chloroform 

Chloroform was detected in seven monitoring wells (two on-Site [P-4 and P-10A] and five off-Site 
[P-16S, P-18S/D, and P-19S/D]), with detected concentrations ranging from an estimated value of 0.21J 
µg/L at P-16S to 2.16 µg/L at P-19D.  All of the chloroform detections exceeded the PRG Tap Water 
criterion (0.166 µg/L), but none exceeded the MCL (80 µg/L).  Because of the sporadic locations of 
chloroform detections, the distribution of this parameter is not shown on a figure. 

At the two on-Site locations, chloroform was detected at P-4 at a concentration of 0.258J/B/K µg/L and at 
well P-10A at 1.69 µg/L.  The “B” and “K” flags on the P-4 result mean the analyte was found in an 
associated blank as well as in the sample at a concentration less than or equal to five times the 
concentration detected in the associated method blank.  Professional judgment must be used to determine 
if the detected analyte is Site-related.  

At the five off-Site wells (P-16S, P-18S, P-18D, P-19S, and P-19D), chloroform concentrations exceeded 
the PRG.  The maximum chloroform concentration was detected at deep well P-19D at 2.16 µg/L.   

Based on the locations of the wells exhibiting chloroform exceedances, the source of the chloroform in 
the groundwater is believed to be chlorinated water and wastewater leaking from lines at the GE facility 
and at the WWTP.  Both P-4 and P-10A are located adjacent to and downgradient of the GE building.  
P-10A is also located close to a water spigot at a guard shack on-Site.  Both the P-18 and P-19 locations 
are downgradient of the WWTP, which would be chlorinating the wastewater after the treatment process.  
Well P-16S is located adjacent to the sewer outfall line running along road south of the GE facility. 

Chloroform was also the primary VOC detected during both soil gas surveys conducted in October 2004 
and December 2004.  Concentrations in the soil gas were low, ranging from 0.020 to 1.315 µg (Table 
2-2).  The maximum detection of 1.315 µg occurred in the soil gas detector installed in the water column 
in the center of the screen of on-Site deep well P-10A in December 2004.  The chloroform concentration 
detected by this soil gas detector (1.315 µg) corresponds to the concentration detected in the groundwater 
sample collected from P-10A in June 2004 (1.69 µg/L). 

Chloroform concentrations in groundwater exceed the PRG Tap Water criterion.  However, the locations 
of all the wells with exceedances indicate that the source of the chloroform is not the former French Sump 
but rather potential leaks of chlorinated water from the water lines at the GE facility, the sewer main 
running along the road, and the WWTP.  Also, chloroform would not be a component of the wastes 
discharged to the French Sump during its use.  Therefore, it is not retained as a COC for this 
investigation. 
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4.5.1.2 1,1,1-Trichloroethane 

The distribution of 1,1,1-TCA in the groundwater (Table 4-2) is presented on Figure 4-4.  On-Site, 1,1,1-
TCA is present at a concentration above its MCL (200 µg/L) in the shallow aquifer at only one location.  
At P-8, located on-Site adjacent to the unnamed intermittent stream along the eastern property boundary, 
this VOC was detected at 586 µg/L.  The remaining four groundwater samples collected from on-Site 
shallow wells indicated 1,1,1-TCA concentrations below the detection limit of 1 µg/L.  Concentrations of 
1,1,1-TCA in the shallow aquifer off-Site wells were well below the MCL and ranged from an estimated 
concentration (“J” flagged) of 0.423J µg/L at P-16S to 1.63 µg/L at P-18S.  At P-19S, the farthest 
downgradient location, 1,1,1-TCA was detected at an estimated concentration of 0.44J µg/L. 

In the deeper aquifer zone, all 1,1,1-TCA concentrations were below the MCL both on- and off-Site.  
Concentrations ranged from non-detect (less than 1 µg/L) at P-17D located off-Site to 1.28 µg/L at P-10A 
located on-Site.  At P-19D, the farthest downgradient location in the deeper aquifer, 1,1,1-TCA was 
detected at only 1.12 µg/L. 

Regarding trends in concentrations that can be seen on Table 4-1 and Figure 4-1, the trends appear to be 
decreasing at all wells except P-8, where spikes of 1,1,1-TCA have been detected sporadically in the past.  
As shown on Figure 4-4, only a small plume of 1,1,1-TCA exists in the shallow aquifer at the P-8 well 
location.  No detectable concentrations of this VOC were reported at P-11, located immediately 
downgradient of the former French Sump. 

Concentrations of 1,1,1-TCA exceed the screening criteria at only one location.  However, detected 
concentrations of this VOC are widespread both on- and off-Site, and the analyte has been detected at 
elevated concentrations exceeding the screening criteria in the past.  Therefore, 1,1,1-TCA is retained as a 
Site-related compound. 

4.5.1.3 1,1,2-Trichloroethane 

The distribution of 1,1,2-TCA in the groundwater is not presented on any figures because it was detected 
at only one location in 2004.  1,1,2-TCA was detected in on-Site deep well P-10A at an estimated 
concentration of 0.641J µg/L.  This value is slightly above the PRG Tap Water screening criterion for 
1,1,2-TCA (0.2 µg/L) but is well below the MCL (5 µg/L).  1,1,2-TCA was not detected in any of the 
other wells sampled in 2004. 

Even though concentrations of 1,1,2-TCA in groundwater exceeded one of the two screening criteria at 
well P-10A in June 2004, it was not detected in any other well.  The only other time that this compound 
was detected in the analyses conducted at this Site was in April 1996, also at an estimated concentration 
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below the detection limit.  Because of the low frequency of detections and the low concentrations, 1,1,2-
TCA is not retained as a final COC. 

4.5.1.4 Tetrachloroethene 

The distribution of PCE in the groundwater is not presented on any figures because it was only detected in 
two monitoring wells in 2004.  At on-Site well P-8, screened in the shallow aquifer, PCE was detected at 
5.94 µg/L, which is slightly above the MCL (5 µg/L).  PCE concentrations were below the detection limit 
(1 µg/L) in the remaining seven shallow wells sampled.  In the deeper aquifer zone, PCE was detected at 
an estimated concentration of 0.404J µg/L at P-10A.  This concentration exceeds the PRG Tap Water 
criterion (0.104 µg/L).  Concentrations were non-detect at the remaining five deep wells. 

Concentrations of PCE were detected in groundwater at two locations, one in the shallow and one in the 
deep aquifer zone.  One detection exceeded both the MCL and PRG for PCE, and one exceeded the PRG 
only.  The highest concentration was reported at P-8, which exhibits the most VOC detections and the 
highest VOC concentrations in the shallow aquifer zone.  Therefore, PCE is retained as a Site-related 
compound. 

4.5.1.5 Trichloroethene 

The distribution of TCE in groundwater is not presented on any figures because it was only detected in 
three monitoring wells in 2004.  In the shallow aquifer, TCE was detected at 3.53 µg/L at well P-8 and at 
an estimated concentration of 0.435J µg/L at well P-11, both located on-Site.  In the deep aquifer, TCE 
was detected at an estimated concentration of 0.424J µg/L at on-Site well P-10A.  All three of these 
values exceed the PRG Tap Water screening criterion for TCE (0.028 µg/L) but do not exceed the MCL 
(5 µg/L).  TCE concentrations were not detected in the remaining six shallow wells or five deep wells 
sampled in 2004. 

TCE was detected at three locations at concentrations exceeding the screening criteria.  The highest 
detected concentration occurred at P-8, which exhibits the most VOC detections with the highest 
concentrations in the shallow aquifer zone.  Therefore, TCE was retained as a Site-related compound. 

4.5.1.6 1,1-Dichloroethane 

The distribution of 1,1-DCA is widespread (Table 4-2); however, there is no MCL for 1,1-DCA, and it 
does not exceed the PRG in groundwater.  Because it does not exceed the screening criteria, the 
distribution of 1,1-DCA is not contoured or presented on a figure.   
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As in the past, 1,1-DCA continues to be one of the most prevalent VOCs detected in groundwater both 
on- and off-Site.  Concentrations of 1,1-DCA were detected in 12 out of the 14 groundwater samples 
collected in 2004 but at concentrations that remain well below the PRG Tap Water screening criterion 
(810 µg/L).  In the shallow aquifer zone, concentrations of this VOC ranged from non-detect (less than 1 
µg/L at wells P-4 and P-7) to a maximum of 60.8 µg/L at well P-8.  In the deeper zone, concentrations 
ranged from an estimated value of 0.658J µg/L at P-19D to 22.5 µg/L at P-10A.  1,1-DCA was detected 
in all of the six deep wells sampled. 

Even though detected concentrations of 1,1-DCA are widespread in both the shallow and deep aquifer 
zones at both on- and off-Site locations, it does not exceed its PRG screening criterion (there is no MCL), 
and it is not retained as a COC for this investigation. 

4.5.1.7 1,2-Dichloroethane 

The distribution of 1,2-DCA in groundwater was not presented on any figures because it was detected at 
only one sample location in 2004.  In the deeper aquifer zone, 1,2-DCA was detected at 2.03 µg/L at on-
Site well P-10A.  This exceeds the PRG Tap Water screening criterion (0.12 µg/L) but does not exceed 
the MCL (5 µg/L).  Concentrations of 1,2-DCA were not detected in the remaining five deep wells or in 
any of the eight shallow wells sampled. 

Concentrations of 1,2-DCA were detected at one location and exceeded one of its two screening criteria.  
The detected value was not an estimated concentration, and it occurred at P-10A, which contains the 
highest concentrations of several VOCs in the deep zone.  Therefore, 1,2-DCA is retained as a Site-
related compound. 

4.5.1.8 1,1-Dichloroethene 

Along with 1,1,1-TCA and 1,1-DCA, 1,1-DCE continues to be one of the most prevalent VOCs detected 
in groundwater both on-Site and off-Site.  Concentrations of 1,1-DCE tend to be the highest among the 
VOCs.  In the shallow aquifer, concentrations of 1,1-DCE ranged from non-detect (less than 1 µg/L) in 
on-Site wells P-4 and P-7 to a maximum of 360 µg/L at on-Site well P-8.  Elevated concentrations of 1,1-
DCE were also reported as 63.8 µg/L at off-Site well P-18S and as 13.2 µg/L at off-Site well P-16S.  
Three of the five detected values exceed the MCL for 1,1-DCE (7 µg/L).  One value (360 µg/L at P-8) 
exceeds both the MCL and the PRG Tap Water criterion (340 µg/L). 

Concentrations of 1,1-DCE were detected in all six of the deep wells sampled in 2004.  The highest 
concentration of 1,1-DCE in the both the shallow and deeper aquifer zones was reported at on-Site deep 
well P-10A at 1,230 µg/L.  Concentrations of this VOC in the deep zone ranged from 14.1 µg/L at on-Site 
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well P-7A to 1,230 µg/L at on-Site well P-10A.  All 1,1-DCE concentrations in the deep aquifer zone 
exceeded the MCL (7 µg/L), and one concentration exceeded the PRG Tap Water criterion (340 µg/L). 

Because elevated concentrations of 1,1-DCE have been widespread in groundwater throughout the 
monitoring period, plume maps depicting the distribution of this VOC have been constructed for select 
time periods.  The time periods selected include February/November 1989, November 1993, October 
1996, and June 2004.  The first time period was selected because it is the beginning of the period of 
record.  The 1993 and 1996 time periods were chosen because they are representative of spikes in 
concentrations in both on- and off-Site wells.  The 2004 data were selected because they are the latest 
analytical results available for the Site.  Figures 4-5 through 4-9 illustrate the distribution of the 1,1-DCE 
plume in map view during the chosen time periods.  Figures 4-10 through 4-13 show the plume in cross 
sectional view.  The MCL for 1,1-DCE (7 µg/L) is contoured on the figures. 

A review of these figures indicates that the size of the 1,1-DCE plume increases from 1989 through 1993 
and then shrinks in 1996 (Figures 4-5 through 4-7; Figures 4-10 through 4-12).  In 1989 and 1993, the toe 
of the plume in the shallow aquifer extends beyond P-12.  By 1996, the 1,1-DCE concentration in P-12 
has fallen to below detection limits, which indicates that the toe of the plume has retreated back toward 
the source area (the former French Sump).  By 2004, the plume has shrunk even further.  Concentrations 
of 1,1-DCE in the P-18S/D and P-19S/D well pairs, installed off-Site in June 2004, indicate that the toe of 
the plume has receded further.  In addition, 1,1-DCE is non-detect at P-11 located on-Site, which shows 
that removal of the former French Sump and surrounding soils has cut off the source of the plume, 
resulting in an overall decrease in plume size (Figures 4-8, 4-9, and 4-13). 

Although the most recent analytical data collected in 2004 show that the plume has shrunk in size over 
time, 1,1-DCE is still the most prevalent VOC detected in shallow and deep groundwater at both on- and 
off-Site locations.  Concentrations of 1,1-DCE are also some of the highest reported for VOCs at the Site 
and exceed the screening criteria at several locations.  Therefore, 1,1-DCE is retained as a Site-related 
compound. 

4.5.1.9 Vinyl Chloride 

The distribution of vinyl chloride in groundwater was not presented on any figures because it was 
detected at only one sample location in 2004.  Vinyl chloride was detected at 2.14 µg/L in the shallow 
aquifer at on-Site well P-8.  This concentration was flagged with a “B” and a “K”, meaning the analyte 
was found in an associated blank as well as in the sample and it was detected in the sample at a 
concentration less than or equal to five times the concentration detected in the associated method blank.  
Professional judgment must be used to determine if the detected analyte is Site-related.  Because this 
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vinyl chloride concentration was detected at P-8 where numerous other elevated VOC concentrations 
were detected, it is believed to be Site-related. 

The vinyl chloride concentration of 2.14 µg/L in the shallow aquifer exceeds both the MCL (2 µg/L) and 
the PRG Tap Water criterion (0.02 µg/L).  Vinyl chloride was not detected in any of the other shallow 
wells or any of the deep wells sampled in 2004. 

Vinyl chloride was detected at one location that exceeded both the screening criteria.  It was detected at 
P-8, which exhibits the highest VOC concentrations and the most detected VOC parameters in the 
shallow aquifer.  Vinyl chloride is also a final daughter product of the degradation of 1,1,1-TCA.  
Therefore, vinyl chloride is retained as a Site-related compound. 

4.5.1.10 Other Chemicals of Potential Concern 

Two additional analytes, iron and manganese, were detected at concentrations exceeding the screening 
criteria in groundwater samples collected in 2004.  Their distributions will be presented verbally in this 
section, along with the rationale for retaining or deleting them from the list of final COCs for this Site.   

Iron was detected in 13 of the 16 groundwater samples collected in 2004.  Seven of these detections 
exceed the secondary MCL for iron (300 µg/L) including the sample from the upgradient well MW-1A.  
Iron concentrations ranged from non-detect (less than 40 µg/L) at wells P-4 and P-18S to 10,200 µg/L at 
P-8 in the shallow aquifer.  In the deep aquifer, concentrations ranged from non-detect at P-18D to 718 
µg/L at P-17D.  The highest iron concentration occurs at well P-8, which has the most detections of 
VOCs and the highest concentrations of VOCs.  Some of the highest iron concentrations also occur where 
manganese concentrations are elevated.  

Manganese was detected in 12 of the 16 groundwater samples.  Three of these detections exceeded the 
secondary MCL for manganese (50 µg/L), and two exceeded both the secondary MCL and the PRG Tap 
Water criterion (880 µg/L).  In the shallow aquifer, manganese concentrations ranged from non-detect 
(less than 10 µg/L) at wells P-1, P-4, P-7, and P-9 to 1,810 µg/L at P-16S.  In the deep aquifer zone, 
concentrations ranged from an estimated concentration of 3.4J µg/L at P-18D to 279 µg/L at P-19D.   

These two constituents are not retained as COCs for this investigation because they are naturally-
occurring in the area, they are not regulated for health reasons, and they occur in apparently random 
patterns that are unrelated to plume geometry. 
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4.5.2 Surface Water and Sediment Quality 

Surface water and sediment samples were collected during Task II and Task III field activities conducted 
in 1988.  The samples were collected from the unnamed stream located east and north of the CGE facility 
and from the Rio Grande de Patillas and the Quebrada Mamey Rio Chico to evaluate the potential impact 
of groundwater discharge to off-Site surface waters.  Analytical results are presented and discussed in the 
original RFI report (SEC, October 1991).  Results of these investigation indicated no Site-related 
compounds were detected in the surface or sediment samples collected from the local streams. 

4.5.3 Final Chemicals of Concern 

After completing the evaluation process, the list of COPCs developed in Section 4.4.3 after the 
preliminary RFI screening has been reduced by five (chloroform, 1,1,2-TCA, 1,1-DCA, iron, and 
manganese).  The final COCs for the two groundwater aquifer zones of the Site are listed below: 

COPC Name Selected as Final COC? 

Chloroform No 
1,1,1-Trichloroethane Yes 
1,1,2-Trichloroethane No 
Tetrachloroethene Yes 
Trichloroethene Yes 
1,2-Dichloroethane Yes 
1,1-Dichloroethane No 
1,1-Dichloroethene Yes 
Vinyl Chloride Yes 
Iron No 
Manganese No 
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5.0 FATE AND TRANSPORT OF CONTAMINANTS 

This section provides an overview of fate and transport of selected contaminants detected in the 
environmental media at the GE Site.  The purpose of this section is to provide information on those 
contaminants to qualitatively predict their fate and transport in the environment.  The extent to which 
constituents actually migrate in the media at the study area, as well as their ultimate fate, depends on three 
principal factors:  (1) the physical and chemical properties of the constituents, (2) the transport and 
degradation process active in the media at the Site, and (3) the properties of the media through which the 
constituents migrate.  These factors control dominant transport pathways and constituent migration and 
transformation rates through the different media of concern at the Site. 

5.1 CHEMICAL AND PHYSICAL PROPERTIES OF CONTAMINANTS 

The concentrations of the analytes detected in the local groundwater during the June 2004 sampling event 
were compared to the USEPA MCLs (USEPA, Winter 2004) and the Region IX PRGs (USEPA, October 
2004), for constituents having those criteria.  Ten VOCs were detected in groundwater, but only eight 
were detected at concentrations exceeding at least one of their screening criteria (Table 4-2).  Of these 
eight, only six have been named a COC for this Site: 1,2-DCA, 1,1-DCE, PCE, 1,1,1-TCA, TCE, and 
vinyl chloride.  The properties of these chemicals and their potential behavior in the subsurface are 
discussed in this section. 

Specific information about the chemical and physical properties of contaminants is important for 
predicting the fate and transport of chemicals within various environmental media.  A summary of the 
chemical and physical properties of VOCs discussed in this section is provided on Table 5-1.  Included on 
that table are specific gravity, water solubility, Kow (octanol-water partitioning coefficient), Koc (organic 
carbon distribution coefficient), vapor pressure, Henry’s Law constant, and half lives. 

5.2 PHYSICAL, CHEMICAL, AND BIOLOGICAL TRANSFORMATIONS 

Once the chemicals have entered the environmental media at a site, there is a tremendous potential for 
those chemicals to be transformed by a variety of natural processes that serve to attenuate the 
concentrations of those chemicals.  Attenuation is the decrease in concentration of a contaminant over 
time.  Natural attenuation includes a variety of chemical, physical, or biological processes that, under 
favorable conditions, act without human intervention to reduce the mass, toxicity, mobility, volume, or 
concentration of contaminants in environmental media.  Natural attenuation has been recognized as a 
potentially important remedial option under certain conditions (USEPA, April 1999).   
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Subsurface attenuation (in the vadose zone and groundwater) can be broken down into two broad 
categories: nondestructive attenuation and destructive attenuation (Air Force Center for Environmental 
Excellence [AFCEE], November 1996).  Nondestructive attenuation processes are those that result in a 
decrease in the concentration of a contaminant in a particular medium, but not the total mass within the 
system.  Destructive attenuation processes, on the other hand, are those that decrease both the 
concentration and the mass of a contaminant.  Attenuation in other environmental media will be similar 
and can also occur in the atmosphere, as well as in surface water and sediments.   

5.2.1 Nondestructive Attenuation Mechanisms 

Nondestructive attenuation mechanisms include the following: advection, dispersion, dissolution, 
sorption, volatilization, and recharge.  This section summarizes nondestructive attenuation mechanisms as 
they apply to this investigation at the GE Site in Patillas. 

5.2.1.1 Advection 

Advective transport is the transport of solutes (dissolved chemicals) by the bulk movement of 
groundwater.  Advection is the most important process driving dissolved contaminant migration in the 
subsurface (AFCEE, November 1996).  Many outside forces act upon the advancing advective front.  It is 
spread out, or smeared, by dispersion and diffusion, it is retarded by sorption, and its concentration may 
be decreased by biodegradation.   

Advection is active at this study area, as evidenced by the plumes emanating from the source areas that 
have migrated with the local groundwater flow.  The Darcy velocity for this study area ranges from 
approximately 110 up to 530 ft/yr for the Site in general and 320 ft/yr for the off-Site Area to the west 
(Section 3.7.2).  Based on the maximum calculated Darcy velocity for the main part of the Site (530 ft/yr) 
and the off-Site alluvium (320 ft/yr) and the elapsed time since the start of disposal activities in 1977 (27 
years), the plumes coming from the French Sump could theoretically have traveled up to 9,000 feet 
downgradient.  Because the local groundwater discharges to the Rio Grande de Patillas, the plume cannot 
extend beyond its banks, approximately 2,700 feet downgradient of the sump, but there is no evidence 
that it even reached that far, since no contamination was detected in the well pairs P-13 and P-14 before 
the plume began to recede in 1996. 

Section 3.7.2 discusses the local potentiometric data in more detail.  The discussion presented in that 
section shows that the groundwater from the French Sump area is generally flowing downward, from the 
water table to the deeper zones, in on-Site locations and eventually upward from the deep zone to 
discharge into the Rio Grande de Patillas in off-Site areas.  The plumes appear to be stable or shrinking, 
with decreasing concentration trends over most of the plume areas.   
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5.2.1.2 Hydrodynamic Dispersion 

Hydrodynamic dispersion is the process whereby a contaminant plume spreads out in directions that are 
both longitudinal and transverse to the direction of plume migration.  Dispersion dilutes the concentration 
of a contaminant, but does not decrease its mass.  Hydrodynamic dispersion is caused by both mechanical 
dispersion and molecular diffusion.  Mechanical dispersion is the dominant mechanism causing 
hydrodynamic dispersion at normal groundwater velocities.  At extremely low groundwater velocities, 
molecular diffusion can become the dominant mechanism.  The fact that the plume at the Site is wider 
than the inferred source indicates that dispersion is active there. 

5.2.1.3 Dissolution 

Dissolution is the process of moving chemical mass into the dissolved aqueous phase.  It includes the 
process of desorbtion from a solid phase as well as transfer from a free product, either liquid or solid.  
Liquid organic compounds that exceed their water solubility will form non-aqueous phase liquids 
(NAPLs).  At the edges of a NAPL zone, the product in contact with water (groundwater, surface water, 
or percolating recharge) will be constantly losing mass to the dissolved phase.  There is no direct evidence 
of the presence of any NAPL phase at this Site.  The fact that the groundwater at well P-11, immediately 
downgradient of the French Sump, has not had concentrations of TCA detected in the last four sampling 
events since 1999 is strong evidence that DNAPL does not exist at this Site. 

5.2.1.4 Sorption 

Sorption and contaminant mobility vary widely depending on the physical and chemical properties of 
both the contaminants and the environmental media they are traveling through.  The mobility of sorbed 
contaminants through the environment also depends on their physical location.  For example, if sorbed to 
surficial soil, the contaminant may migrate as dust or as suspended particles in surface water runoff (i.e., 
erosion).  On the other hand, if sorbed to deeper soils in the unsaturated vadose zone or saturated zones 
(aquifer material), the contaminant mobility in the sorbed state is usually insignificant.  Contaminants 
sorbed to sediments may be buried by additional deposition of sediment or, depending on hydraulics, be 
transported via surface water.  Contaminants that are sorbed to particulate matter in the atmosphere (as 
fugitive dust) have the potential to migrate long distances from their sources over relatively short periods 
of time.  Because of the subsurface releases of the local contaminants, the mobility of sorbed materials is 
not expected to be a major factor at this site. 
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5.2.1.5 Volatilization 

Volatilization of a chemical can occur from 1) the dissolved aqueous phase of groundwater to soil vapor, 
2) the vadose zone soil to the atmosphere, 3) the surface water bodies to the atmosphere, and 4) the 
sorbed phase on airborne particulate matter to the atmosphere.  In general, factors affecting the 
volatilization of contaminants from groundwater into soil vapor include the contaminant concentration, 
the change in contaminant concentration with depth, the Henry’s Law constant and diffusion coefficient 
of the compound, mass transport coefficients for the contaminant in both water and soil vapor, sorption, 
and the water temperature (Larson and Weber, 1994, as cited in AFCEE, November 1996).  In general, 
chemicals with a vapor pressure less than 10-7 millimeters of mercury (mm Hg) will not be present in the 
atmosphere or soil gas.  Chemicals with vapor pressures greater than 10-2 mm Hg should be present 
primarily in the atmosphere or soil gas (Dragun, 1988), with negligible amounts attached to the soil 
particles.  A review of the data on Table 5-1 reveals that the contaminants at this Site have vapor 
pressures at least three orders of magnitude higher than this level (above 101, with an average of 102), 
indicating that they will readily partition themselves to the atmosphere or soil gas.   

The propensity for a chemical to volatilize from an aqueous phase and exist in the atmosphere or in soil 
gas can be grossly estimated using Henry’s Law.  Henry’s Law states that when a solution becomes very 
dilute, the vapor pressure of a chemical can be estimated to be proportional to its water solubility using 
the following formula: 

Pvp = S KH 

where: 

 Pvp = vapor pressure of the chemical (atmospheres or atm) 

 S  = solubility of the chemical in water (moles/m3 or mol/m3) 

 KH = Henry’s Law constant (atm-m3/mol) 

In general, chemicals having KH values less than 5 x 10-6 atm-m3/mole encounter resistance to mass 
transfer and should be present in negligible amounts in the atmosphere or soil gas.  Chemicals having KH 
values greater than 5 x 10-3 atm-m3/mole encounter resistance to mass transfer primarily in the aqueous 
phase and volatilization should dominate (Dragun, 1988).  Most of the organic chemicals found at the site 
will rapidly volatilize when released into surface water (Table 5-1).  Only 1,1-DCA, 1,2-DCA, and 1,1,2-
TCA have KH values between the two quoted above, indicating that they have a slightly higher resistance 
to transfer to the vapor phase.  
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The constituents present in the aquifers at this Site tend to be found primarily in the dissolved phase and 
are subject to rapid partitioning from the aqueous phase to the atmosphere upon release to surface water.  
Volatilization from the water table aquifer is likely active at this study area.  Even though this process 
does not produce major reductions in VOC concentrations at the majority of sites, the local combination 
of shallow groundwater table, warm groundwater temperatures, permeable materials in both the aquifer 
matrix and vadose zone (especially in the alluvial deposits of the flood plain), and highly volatile 
contaminants near the water table work together at this Site to form a significant attenuation pathway. 

5.2.1.6 Recharge 

Groundwater recharge is the entry of ambient water into the saturated zone of an aquifer.  Recharge may 
occur through the vadose zone or from surface water bodies that are in contact with the saturated zone.  
Recharge of a water table aquifer has two effects on the natural attenuation of a dissolved contaminant 
plume.  First, additional water entering the system will contribute to dilution of the plume.  Secondly, the 
influx of relatively fresh water will alter geochemical processes and, in some cases, facilitate additional 
biodegradation (AFCEE, November 1996).   

Locally, the water table responds to rainfall events, indicating that recharge is occurring.  The tropical 
climate here produces abundant rainfall, and the soils are permeable enough to receive much of that 
rainfall as recharge to the water table aquifer.  It tends to rain on an almost daily basis, providing 
abundant opportunities to bring water and other dissolved materials (such as oxygen) to the aquifer zone. 

5.2.2 Destructive Attenuation Mechanisms 

Environmental processes that result in the reduction of a contaminant’s mass by altering its chemistry or 
its physical properties are referred to as destructive attenuation mechanisms.  These destructive processes 
are either biotic or abiotic.  Abiotic processes are chemical transformations that degrade contaminants 
without microbial facilitation.  The primary biotic process is biodegradation, which is mediated by 
microorganisms such as bacteria and fungi (as opposed to phytoremediation whereby plants uptake 
contaminants but typically don’t degrade them in the process).  Biodegradation of many organic 
chemicals is typically the most significant degradative process in vadose zone soils, groundwater, surface 
water, and sediments.  Figure 5-1 presents degradation pathways that are available for a wide range of 
chlorinated compounds. 

5.2.2.1 Abiotic Degradation 

Abiotic degradation is the transformation of an organic compound without the action of biological 
organisms.  Abiotic degradation can occur in vadose zone soils, groundwater, surface water, sediment, or 
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the atmosphere.  Several transformation reactions can occur during this process, including hydrolysis, 
elimination, and oxidation.  Hydrolysis is the reaction of a chemical with water or the hydronium or 
hydroxide ions associated with water.  The reaction results in the introduction of a hydroxyl group into 
the chemical compound with the loss of the halide group (Olsen and Davis, 1990).  Elimination reactions 
can result in the loss of a hydrogen and a chlorine atom from the central carbons and the formation of a 
double-bond between the carbons (in a process called dehydrohalogenation).  This reaction causes 1,1,1-
TCA to break down into 1,1-DCE. 

Oxidation involves the loss of electrons during a chemical reaction.  Oxidation in the natural environment 
can occur through either polar reaction or free radical reaction, the latter being the most common (Olsen 
and Davis, 1990).  Overall, abiotic oxidation of organic compounds in groundwater systems is extremely 
limited unless oxygen or oxidizing agents are already present or are added (Olsen and Davis, 1990).  One 
example is the oxidation of vinyl chloride via iron (III) reduction (AFCEE, November 1996).  In this case, 
ferric iron (III) is reduced to ferrous iron (II), and vinyl chloride is oxidized to carbon dioxide, water, and 
chloride. 

Certain organic chemicals that partition to the atmosphere from surface soil or surface water may undergo 
abiotic degradation.  For most chemicals in the vapor phase of the atmosphere, reaction with 
photochemically generated hydroxyl radicals is the most important abiotic degradation process (Howard, 
1989).  Reaction in the atmosphere with ozone, nitrate radicals (at night), and direct photolysis (direct 
sunlight absorption resulting in photochemical alteration) are occasionally significant for some chemicals.  
Abiotic degradation by indirect photolysis processes may be important for some chemicals in surface 
waters.   

5.2.2.2 Biotic Degradation 

Biodegradation is the biotically mediated transformation of a chemical to daughter products 
(intermediates) and other simple compounds.  The potential for a chemical to biodegrade is affected by its 
properties and state (metals will not degrade, but organic chemicals may); its concentration; its toxicity to 
soil microorganisms; the composition and size of the soil microbial population; and physical 
characteristics of its environment such as pH, ORP, temperature, and moisture.  The concentration of an 
organic chemical also affects the compound’s biodegradation rate.  Biodegradation rates (half-lives) are 
useful as an indicator of biodegradation potential under different conditions and can serve as an indicator 
of whether certain classes of organic compounds will biodegrade faster than other classes.  Bacteria 
require electron donors (sugars; benzene, toluene, ethylbenzene and xylenes [BTEX]; organic carbon) for 
food and electron acceptors (oxygen, nitrate, manganese 4+, iron 3+, sulfate, and chlorinated aliphatics) 
for “breathing”. 
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Biodegradation can occur under three different scenarios: 

1. As a primary growth substrate (aerobic or anaerobic conditions); 

2. As an electron acceptor (reductive dechlorination); or 

3. Through a process called cometabolism. 

5.2.2.2.1 Biodegradation of Organic Compounds as a Primary Growth Substrate 

Organic contaminants may biodegrade when microorganisms use the compound as a primary growth 
substrate (i.e., as a carbon source for biosynthesis and an electron donor for energy).  This process occurs 
under aerobic conditions, where oxygen serves as the terminal electron acceptor of the lower-energy 
electron donated from the organic compound that is being oxidized.  The carbons in the parent 
hydrocarbon are oxidized to carbon dioxide (the most oxidized form of carbon) and water.  The rate of 
biodegradation is dependent on many factors including temperature, moisture content, pH, concentration 
and phase of the hydrocarbon, presence of acclimated microorganisms, and availability of nutrients.  In 
most cases, oxygen is the rate-limiting nutrient for aerobic biodegradation.  Fuel-related compounds such 
as BTEX and aliphatic hydrocarbons are amenable to rapid aerobic biodegradation.  Aliphatic compounds 
that are not heavily chlorinated (e.g., vinyl chloride) will also biodegrade aerobically. 

Fuel-related compounds may also biodegrade under anaerobic conditions.  However, very little evidence 
exists to indicate that anaerobic oxidation of chlorinated ethenes (TCE) or chlorinated ethanes (1,2-DCA) 
is a significant biodegradative process.  Many of these more highly chlorinated compounds biodegrade as 
an electron acceptor, as discussed in the next section. 

5.2.2.2.2 Biodegradation of Organic Compounds as an Electron Acceptor 

Under anaerobic conditions (the absence of dissolved oxygen), nitrate, manganese (IV), iron (III), sulfate, 
and carbon dioxide can serve as terminal electron acceptors during the oxidation of organic carbon (either 
natural or introduced).  As the oxygen is consumed in the subsurface during the degradation process, the 
bacterial population changes to take advantage of other energy sources (electron acceptors) in place of the 
oxygen.  The following table denotes the progression; as the DO drops (ORP becomes more negative), the 
bacteria utilize a cascade of materials to provide the energy they require. 
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ORP Range (mv) Electron Acceptor Reaction Bacteria 

800 – 200 Organic + O2 → CO2 + H2O Aerobic 
500 – 200 Organic + NO3 → CO2 + H2O + N2 Nitrate Reducing 

300 – 0 Organic + Fe3+ → CO2 + H2O + Fe2+ Iron Reducing 
-100 – -300 Organic + SO4 → CO2 + H2O + H2S Sulfate Reducing 
-200 – -400 Organic + CO2 → CO2 + H2O + CH4 Methanogenic 
-200 – -400 Organic + CO2 → CO2 + H2O + CH3COOH Acetogenic 

 

The anaerobic biodegradation of chlorinated compounds is accomplished through a process called 
reductive dechlorination.  Reductive dechlorination is the most important process for the natural 
biodegradation of the more highly chlorinated solvents (USEPA, 1998), and it involves the transfer of 
electrons to the contaminant molecule.  During this process, the chlorinated hydrocarbon is used as an 
electron acceptor, not as an electron donor or carbon source.  When the chlorinated hydrocarbon receives 
the electron (as a hydrogen ion), chlorine is removed and replaced with hydrogen.  The chlorine removed 
from the molecule forms a harmless, dissolved chloride ion. 

Since chlorinated compounds are used as electron acceptors in this process, there must be a source of 
electron donors to provide organic carbon necessary for synthesis of new microbial cells.  Potential 
electron donors and carbon sources include low molecular weight compounds (e.g., lactate, acetate, 
methanol, glucose, molasses), fuel hydrocarbons, by-products of fuel degradation, or naturally occurring 
organic matter.  Hydrogen gas (H2) can also serve as an electron donor. 

In general, reductive dechlorination of highly chlorinated compounds such as TCE occurs by sequential 
dechlorination, resulting in the formation of intermediates that are more reduced than the parent 
compound.  These intermediates are typically more susceptible to aerobic oxidative biodegradation than 
they are to further reductive, anaerobic processes (Figure 5-1).  Thus, typical parent compounds (PCE or 
TCE) biodegrade faster under anaerobic conditions, and the intermediates (1,1-DCE and vinyl chloride) 
biodegrade faster under aerobic conditions.  Reductive dechlorination has been demonstrated under 
nitrate- and iron-reducing conditions (low redox potential), but the most rapid biodegradation rates, 
affecting the widest range of chlorinated aliphatic hydrocarbons, occur under sulfate-reducing and 
methanogenic conditions (i.e., under very reducing conditions) (USEPA, 1998).  

5.2.2.2.3 Cometabolism 

When a chlorinated aliphatic hydrocarbon is biodegraded via cometabolism, the degradation process is 
catalyzed by an enzyme or cofactor produced by microorganisms for other purposes.  During 
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cometabolism, bacteria indirectly transform the organic compound molecule as they utilize a different 
energy source.  The net result is that cometabolism extends the range of compounds that can be degraded 
aerobically.  Under aerobic conditions, chlorinated ethenes, with the exception of tetrachloroethene 
(PCE), are susceptible to cometabolic degradation (USEPA, 1998).  The rate of cometabolism increases 
as the degree of dechlorination decreases (USEPA, 1998).  Figure 5-1 depicts degradation pathways of 
chlorinated aliphatics that include cometabolic processes.   

5.2.3 Behavior of Chlorinated Solvent Plumes 

Chlorinated solvent plumes in groundwater can exhibit four types of behavior.  The behavior depends on 
the amount of chlorinated solvent, the amount of biologically available organic carbon in the aquifer, the 
distribution and concentration of natural electron acceptors, and the types of electron acceptors being used 
(AFCEE, November 1996).   

5.2.3.1 Type 1 Behavior 

Type 1 behavior occurs where the primary substrate is anthropogenic carbon (i.e., BTEX compounds), 
and microbial degradation of this anthropogenic carbon drives reductive dechlorination.  Type 1 behavior 
results in the rapid and extensive degradation of the more highly chlorinated compounds such as PCE 
(four chlorines), TCE (three chlorines), and DCE (two chlorines).  When evaluating natural attenuation of 
a plume, the following issues must be considered (AFCEE, November 1996): 

1. Is the electron donor supply adequate to allow microbial reduction of the chlorinated compounds? 

2. What is the role of competing electron acceptors (e.g., DO, nitrate, iron (III), and sulfate)? 

3. Is vinyl chloride being oxidized, or is it being reduced? 

5.2.3.2 Type 2 Behavior 

Type 2 behavior dominates in areas that have relatively high concentrations of biologically available 
native organic carbon.  Microbial use of this natural carbon source drives reductive dechlorination.  The 
same questions posed for Type 1 behavior must also be considered when considering Type 2 behavior.   

Type 2 behavior generally results in slower biodegradation of highly chlorinated compounds as compared 
to Type 1 behavior.  However, in environments with high natural organic carbon contents, Type 2 
behavior also can result in rapid degradation of these compounds. 
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5.2.3.3 Type 3 Behavior 

Type 3 behavior dominates in areas that are characterized by inadequate concentrations of native or 
anthropogenic carbon and concentrations of DO in groundwater greater than 1 milligram per liter (mg/L).  
Under aerobic conditions, reductive dechlorination of PCE and TCE will not occur; however, DCE and 
vinyl chloride can be rapidly oxidized under these conditions. 

5.2.3.4 Mixed Behavior 

A chlorinated compound in groundwater may be subjected to any or all of these conditions in the 
environment.  A common scenario involves conditions in which PCE, TCE, and DCE are reductively 
dechlorinated (with accumulation of vinyl chloride) near the source area (Type 1 or Type 2 behavior), 
then vinyl chloride is oxidized (Type 3 behavior) either aerobically or through iron reduction further 
downgradient.  Vinyl chloride is oxidized to carbon dioxide in this type of plume and does not 
accumulate.  The overall sequence of degradation (chlorides not shown) is: 

PCE  TCE  DCE  Vinyl Chloride  Carbon Dioxide (no ethene accumulation). 

In general, TCE, DCE, and vinyl chloride may attenuate at approximately the same rate, and thus these 
reactions may be confused with simple dilution.  Vinyl chloride is removed from the system much faster 
under these conditions than it is under vinyl chloride-reducing conditions.   

A less desirable scenario, but one in which all contaminants may be biodegraded, involves a plume in 
which all chlorinated aliphatic hydrocarbons are reductively dechlorinated through Type 1 or Type 2 
behavior.  Vinyl chloride is reduced to ethene, which may be further reduced to ethane or methane.  The 
following sequence of reactions occur in this type of plume: 

PCE  TCE  DCE  Vinyl Chloride  Ethene  Ethane. 

In this scenario, vinyl chloride degrades more slowly than TCE and thus tends to accumulate.  Ethane will 
rapidly biodegrade to carbon dioxide and water if exposed to aerobic microorganisms and a dissolved 
oxygen content of greater than 1 mg/L. 

5.2.4 Local Attenuation Evaluation 

An evaluation of the potential for the natural attenuation of site-related contaminants in groundwater at 
this Site was performed using multiple indicator parameters (Table 4-2 and Appendix J-6).  Reported 
ranges of these indicator parameters in the two layers of the local aquifers are summarized in Table 5-2.  
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In the paragraphs that follow in Section 5, the Site-specific results of each of these indicator parameters is 
discussed, in turn, and then a summary is presented. 

5.2.4.1 Temperature 

Groundwater temperature directly affects hydrocarbon biodegradation rates and the solubility of oxygen.  
At temperatures greater than 20 degrees Celsius (°C), biochemical processes are accelerated.  All of the 
readings recorded during the 2004 sampling event were greater than 20°C (ranging from 27 to 32°C on 
Table 5-2), indicating optimal temperatures exist for promoting local biodegradation. 

5.2.4.2 pH 

The pH of groundwater has an effect on the presence and activity of microbial populations.  Optimal pH 
values for microbes ranges from 6 to 8 standard units.  Also, many potential reactions in the subsurface 
produce or consume acid, and their progress may be observed by changes in pH levels.  

All measured pH readings in this investigation fall within the optimal range for microbial actions.  In 
reviewing the pH distribution, it appears that the values closest to the French Sump in the water table 
zone of the aquifer (6.07 at P-11, and 6.12 at P-8) are depressed, relative to the background values (6.25 
and 6.33 at P-1 and P-5, respectively).  The values recover to background levels, or higher, farther 
downgradient.  No pattern is evident in the deeper aquifer zone. 

5.2.4.3 Alkalinity 

The total alkalinity of groundwater indicates the capacity of the water to neutralize acid.  Alkalinity is 
important in the maintenance of groundwater pH since it buffers the groundwater system against acids 
generated during both aerobic and anaerobic biodegradation.  There was no carbonate alkalinity detected 
in the local groundwater, but the bicarbonate alkalinity ranged from 106 up to 296 mg/L of CaCO3.  
These concentrations indicate sufficient buffering capacity is available to buffer the groundwater system. 

5.2.4.4 Specific Conductance 

The specific conductance of groundwater is the ability of that water to conduct electricity and is directly 
related to the concentration of ions in solution.  It can be an aid to evaluating the location of 
bioattenuation activities by measuring the increased chloride concentration produced by the breakdown of 
chlorinated species.  Specific conductivity readings ranged from 0.364 to 0.888 micromhos per centimeter 
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(µmhos/cm) across the Site.  There is no pattern evident in the distribution of the specific conductance 
readings across the Site. 

5.2.4.5 Oxidation-Reduction Potential 

ORP is the measurement of electron activity.  ORP reactions in groundwater containing organic 
compounds influence rates of biodegradation.   

Figures 5-2 and 5-3 illustrate the ORP values for the water table and deep zones of the aquifer.  As 
illustrated on the figures, the ORP values are all greater than zero, indicating that oxidizing conditions 
exist at all locations measured at the Site.  The range in the water table zone (47 to 186 millivolts [mv]) is 
very similar to the range in the deeper zone (43 to 172 mv).  However, a comparison of the mean and 
median values of the ORP for the two zones demonstrates that the water table zone is more oxidizing 
(mean: 145 mv; median: 160 mv) than is the deeper zone (mean: 103 mv; median: 114 mv).  Other than 
the shallower zone having higher ORP readings than the deeper zone (possibly because it is closer to the 
atmosphere and to the recharge from rainfall), there appear to be no other patterns in the data.   

5.2.4.6 Dissolved Oxygen 

Oxygen is an electron acceptor used by microbes for the aerobic degradation of organic carbon where DO 
levels are at least 0.5 mg/L.  Aerobic microorganisms use carbon in the aquifer (either anthropogenic or 
naturally occurring) as a primary substrate.  Below about 0.5 mg/L, anaerobic bacteria are required to 
degrade the contaminants.   

Concentrations of DO in the local groundwater ranged from 0.25 to 6.29 mg/L.  The readings indicate that 
anaerobic conditions (DO values less than about 0.5 mg/L) are present in only limited areas of the aquifer: 
at P-1 and P-11 in the water table zone and at P-7A, P-10A, and P-17D in the deeper zone (Figures 5-4 
and 5-5).  With the exception of P-1, these are locations historically associated with the on-Site plumes or 
targeted for plume delineation.   

The overall impression from the local distribution of DO is of an oxygenated aquifer, with local pockets 
of reduced oxygen levels where the VOC plume has persisted for the last 27 years.  This distribution 
closely matches models of plume behavior in the literature and will be discussed further in subsequent 
sections of this report.   

Great care was taken to collect samples from the seven new wells that were unaffected by the air-rotary 
drilling methods.  The average delay in sampling six of the new wells after their installation was 31 days 
(ranging from 28 to 33 days).  However, well P-19D was sampled the day after it was installed because of 
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time constraints on the field work and because of the delays incurred by the repairs needed for the 
damaged drill bit for the ODEX system.  In spite of this short delay and because of the extra water 
removed from the well during development, the DO reading from this well (1.41 mg/L) was just slightly 
above the range of readings from the existing deep wells (0.53 to 1.17 mg/L) and was well below the 
highest DO reading (6.29 mg/L) measured at the new well P-18D, sampled 29 days after it had been 
installed.    

5.2.4.7 Ammonia and Nitrate 

In the standard sequence of carbon destruction in an aquifer (Section 5.2.2.2.2, above), after the DO is 
consumed and the local groundwater becomes anaerobic, nitrate-reducing bacteria may continue to 
degrade the organic constituents.  The ammonia and nitrate results are used to determine the form of 
nitrogen present in the groundwater.   

There appears to be nitrate present in most areas of the Site (up to 5,340 µg/L in the water table zone and 
2,990 µg/L in the deep zone), with the exception of P-8 and P-16S, where concentrations were lower than 
100 µg/L.  Ammonia is also present in the aquifer at most locations, reaching a maximum at P-15DD at 
227 µg/L.  The almost ubiquitous presence of nitrate and ammonia indicate that the process of reductive 
dechlorination has not progressed to the nitrate-reducing step.  This observation parallels the observed 
elevated DO levels discussed in the previous paragraphs.  Apparently, even in the heart of the plume, the 
DO has not been depleted sufficiently to permit the process to continue to the nitrate-reduction stage. 

5.2.4.8 Ferrous Iron 

The next step in the electron-acceptor reaction series is the reduction of ferric iron to ferrous.  Ferrous 
iron (iron II), the most reduced form of iron, can be soluble in groundwater and is useful as an indicator of 
anaerobic degradation.  In using the native iron within the soils of the aquifer as an energy source, the 
bacteria reduce the iron from the ferric to the ferrous state, making it soluble in groundwater.   

Concentrations of ferrous iron in the local groundwater samples ranged from 0.0 to only 0.6 mg/L.  Since 
the reductive dechlorination process has not proceeded past the consumption of the available oxygen in 
the system, the ferric iron in the aquifer has remained unchanged, as has the nitrate, discussed above.   

5.2.4.9 Sulfate and Sulfide 

Sulfate may be used by bacteria in the aquifer as an electron acceptor for anaerobic biodegradation, after 
the DO, nitrate, and ferric iron have been depleted.  This process, known as sulfate reduction, results in 
the production of sulfide.  Sulfate concentrations that are too high would indicate sulfate reduction is 
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occurring at the site that could hinder reductive dechlorination.  Concentrations of sulfate exceeding 20 
mg/L may cause this competitive exclusion of dechlorination.   

The concentrations of these two constituents at the GE Site ranged from 22 to 58 mg/L (for sulfate) and 
from non-detect to 0.2 mg/L (for sulfide).  These data indicate that sulfate is not being depleted at any 
location on the Site and that sulfide is not being produced.  This is not a surprise since this is the fourth 
step in the reductive dechlorination series and the other three steps have not been completed either.   

5.2.4.10 Chloride 

Chloride ions are released into the groundwater during the biodegradation of chlorinated hydrocarbons.  
This normally results in elevated chloride concentrations within the contaminant plume relative to 
background.   

The concentrations of chloride ranged from 17 to 61 mg/L (at P-16S and P-8, respectively), both located 
in the water table zone.  The average of the chloride concentrations in the background wells (31.3 mg/L in 
P-1, and 23.2 mg/L in P-1A) is 27.3 mg/L.  In order to be considered meaningful, the concentration at a 
monitoring well in the plume must exceed a level of twice this concentration (or 54.5 mg/L).  The only 
well meeting this criterion is P-8 (61 mg/L), just south of the French Sump, along the unnamed creek 
running beside the plant parking lot.   

5.2.4.11 Total Organic Carbon 

The presence of TOC in the groundwater (from either natural or anthropogenic sources) indicates a 
carbon and energy source is available to help drive reductive dechlorination.   

Measured TOC concentrations in groundwater samples ranged from 1.3 to 6.4 mg/L, indicating that 
limited carbon is available at the site for an energy source during biodegradation.  A review of the maps 
showing the distribution of TOC in the aquifer beneath the Site (Figures 5-6 and 5-7) shows a general 
low-level decline in the TOC concentration in the vicinity of the plume (1.3 to 4.5 mg/L) relative to the 
background levels at P-1 and P-1A (6.4 and 4.4 mg/L, respectively).  This may indicate that the local 
carbon material has been partially consumed in the vicinity of the plume, as the degradation process has 
proceeded. 
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5.3 PRELIMINARY SCREENING FOR REDUCTIVE DECHLORINATION 

This section presents an overview of the AFCEE (November 1996) bioattenuation screening process for 
certain chlorinated organic compounds.  Note that this scoring method is primarily for biologically 
mediated reductive dechlorination.  Specifically, this scoring does not take into account other 
biodegradative mechanisms such as aerobic biodegradation (use of the contaminant compound as carbon 
or energy source) or cometabolism.  Therefore, even if a score is low for reductive dechlorination, the 
other biodegradative processes may still be significant in working to decrease the concentration of 
chlorinated and non-chlorinated compounds. 

The analytical parameters and weighting system for the preliminary reductive dechlorination screening 
are presented in Table 5-3.  Interpretation of the scores from this screening step is as follows: 

Score  Interpretation  
0 to 5  Inadequate evidence for reductive dechlorination of chlorinated organics 
6 to 14  Limited evidence for reductive dechlorination of chlorinated organics 
15 to 20 Adequate evidence for reductive dechlorination of chlorinated organics 
> 20  Strong evidence for reductive dechlorination of chlorinated organics 

From the discussions presented earlier in Section 5.0, the Site contaminants are generally amenable to 
natural attenuation.  However, from the points awarded on screening in Table 5-3, the process of 
reductive chlorination is not likely to be widespread at the Site.  Overall there is inadequate evidence that 
reductive dechlorination is occurring at the Site (Table 5-3).  Only two wells, P-8 and P-11, show any 
indication of the potential for this process to be ongoing in June of 2004, with six points apiece.  It is 
likely that other processes are responsible for the attenuation observed on the Site. 

5.4 MNAToolBox SCORING 

The MNAToolBox is a web-based tool developed by the Department of Energy at Sandia National 
Laboratories to determine if MNA might be an appropriate remedial action for environmental restoration 
sites prior to collecting extensive characterization data.  MNAToolBox acts as a database for contaminant 
chemistry and degradation pathways and can be used to identify which phase transfer and degradation 
pathways are likely to be important.  A description of the technical aspects of MNAToolBox is included in 
Appendix M. 

In the MNAToolBox a Site Screening Scorecard is associated with each contaminant to determine if 
natural attenuation may be possible under site-specific conditions.  The scorecard is subdivided into 
hydrologic and geochemical sections.  Credit is given or taken away based on the presence of favorable or 
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unfavorable conditions.  A high score approaching the maximum of 100 indicates that MNA is likely to 
be effective and should be investigated.  A low score does not necessarily discourage consideration of 
MNA at a particular site; it may simply indicate that a greater level of effort to collect characterization 
data and conduct modeling is required to support MNA for a particular contaminant at a particular site.  
For the GE Site the score for TCA, DCE, and DCA is 100, indicating that MNA is very likely to be 
effective.  Appendix M includes the facility-specific parameters input to the MNAToolBox. 

5.5 CALCULATIONS OF CONTAMINANT MASS REDUCTIONS 

The concentrations of contaminants in the local aquifer have been decreasing in many of the wells since 
October 1996, when the concentrations reached their latest peak.  Concentrations at well P-11, the well 
installed to monitor the water table nearest to the French Sump, have declined from 9,000 µg/L in 1996 to 
non-detect in 1999 and have remained at less than 1 µg/L through the 2004 sampling event.  This 
represents a reduction by nearly four orders of magnitude in 3 years.  The closest well installed in the 
agricultural field, P-12, had detected no contaminants when it was last sampled in 1996, after declining 
from 30 µg/L in 1994.  An exception to this overall decline in concentrations is at wells P-7A and P-10A, 
completed in the deeper aquifer zone on the GE property, which have maintained remarkably stable 
concentrations over the course of the investigation.   

The mass of VOCs present in the groundwater plume was calculated for four sampling events during the 
investigation: at the start and end of the investigation, in 1989 and 2004, plus two additional times in 
1993 and 1996 that represent peaks in the concentration plots.  This exercise was an attempt to document 
the mass being removed from the system by the operating attenuation mechanisms discussed earlier in the 
report.  Table 5-4 presents the calculations for the mass of VOCs in the local groundwater for the four 
events.  The plot on the third page of Table 5-4 presents a summary of the calculations in graphical form.   

In the process of generating the calculations shown on Table 5-4, it became apparent that a significant 
mass of VOCs was not being accounted for by the well samples.  The problems with the calculated results 
were: 

1. The calculated mass of the system in 1989 (33 pounds [lbs]) appears to be inadequate to represent 
conditions prior to the excavation of the sump, where estimates of materials disposed in the sump 
between 1977 and 1980 range up to 11,550 gallons.  

2. The calculated mass in the aquifer increased between 1989 and 1993, even though the sump had 
been excavated in 1990, removing possibly thousands of pounds of VOCs from the system. 

3. The calculated mass in the water table aquifer doubled between 1993 and 1996, even though all 
sources had been stopped years before. 
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One of the underlying assumptions in an estimate like this is that the distribution of contaminants is 
sufficiently uniform to be faithfully represented by the available wells at the Site.  Well P-11 is located 
approximately 60 feet downgradient of the former French Sump location, where VOCs were disposed and 
are presumed to have existed in free-product form.   However, the concentration of VOCs reaches the 
mg/L (parts per million) level in only 5 of the 31 samples that were collected, and it reaches its maximum 
concentration for all three principal contaminants in 1996, a full 6 years after the sump had been removed.  
This behavior suggests that there was a significant mass of product upgradient of the P-11 location prior 
to 1996 that the well was unable to detect.  To account for this missing mass, the plot on Table 5-4 has 
been adjusted by adding “estimated” mass to that which had been calculated.  The estimate for the 1989 
data is for 10,000 gallons of material deposited, at about 8 pounds per gallon (80,000 pounds).  The 200-
pound estimate for the 1993 data is just a guess to get the mass to exceed the 1996 calculation, assuming 
that majority of the contamination was removed during the 1990 excavation. 

Out of this exercise, three observations were developed: 

1. The contaminant mass upgradient of P-11 has been exhausted, as evidenced by the non-detect 
results for the last four sampling events (since 1999). 

2. The mass in the deeper zone has been fairly constant over the life of the investigation.   

3. The mass in the water table zone has declined between 1996 and 2004, the two latest periods for 
which calculations were made. 

These observations indicate that the stable mass (and concentrations) in the deep zone is being supported 
by transport from the shallow zone.  As the mass in the water table zone becomes increasingly depleted, 
now that the source is gone, it appears likely that the mass in the deeper zone will also begin to erode.  As 
the remaining contaminants in the deeper zones are drawn into the shallower, more oxygenated 
environment of the water table zone beneath and beyond the WWTP, their concentrations will be 
attenuated by action of the destructive and non-destructive mechanisms mentioned earlier in this section.   

5.6 DNAPL EVALUATION  

Because of the long-term impacts the presence of DNAPL could exercise over any selected remedy for 
this Site, this evaluation was undertaken to document the evidence for its presence or absence.  The 
French Sump was excavated through the uppermost silt and clay layer.  Waste liquids disposed in the 
sump would have flowed into the upper sands of the vadose zone and water table and would have 
partitioned into mobile (density flow) and residual (held by capillary forces) components. 
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Any mobile component would tend to flow until it thinned sufficiently that the capillary forces 
predominate and density flow no longer occurs.  If enough pure phase product were disposed of, density 
flow would continue downward through the upper saturated sands and eventually contact the top of the 
silt and clay of the next layer.  That layer would act as a leaky impeding layer and would tend to stop 
vertical DNAPL migration.  The DNAPL would pool, then continue to flow laterally (assuming enough 
volume was disposed of) downslope (southward) on the silt/clay surface toward well P-8.  This layer 
slopes and pinches out southward, and lateral DNAPL flow would then (assuming enough volume was 
disposed of) finger vertically into the bottom of the upper sands. 

Any residual component would partition to adsorbed (soil partition), dissolved (groundwater partition), 
and vapor phases (in vadose zone).  The dissolved phases would be entrained in the groundwater flow 
path and would therefore move first through the upper sands toward the flood plain and then through the 
lower clay to the lower sand (and then to the flood plain).  The vapor phase would vent to the vadose 
zone, and the adsorbed phase would re-partition to the dissolved phase once the contaminated 
groundwater had moved away and been replaced by clean. 

Based on this DNAPL partition and flow model, evidence is provided below for five lines of evidence 
from industry practice and regulatory guidance to evaluate the potential for a DNAPL source to be present 
at the Site (Pankow and Cherry, 1996; USEPA, January 1992; and USEPA, September 1994). 

5.6.1 Maximum Dissolved Phase Concentrations 

According to the DNAPL model above, the worst case groundwater concentrations would be found in the 
saturated sands above the silt/clay layer.  This unit is monitored effectively by wells P-11 and P-8, which 
are screened completely across the sand unit in the downgradient and downslope direction along the top 
of that silt/clay unit.  The highest historical concentration of TCA is 9.12 mg/L, measured at P-11, and 
2.41 mg/L at P-8.  As shown in the table below, these concentrations are much less than the 1% solubility 
screening criteria and suggest that DNAPL is no longer present.  TCA is the only DNAPL candidate 
because both  DCE and DCA are daughter products of TCA degradation and were not used at the Site. 

Evaluation of DNAPL Potential for 1,1,1-TCA 

 

Historical Maximum 
TCA Concentration 

 (mg/L) 
Well ID 

 
Date 

 
Solubility 
(mg/L)** 

Percent of 
Solubility 

  
 9.12 P-11* Oct 1996 1,500 0.61%  

 2.41 P-8* Nov 1998 1,500 0.16%  

*  – Well P-11 is located 60 feet downslope of the former French Sump.  P-8 is located 180 ft 
south of the French Sump, in the direction DNAPL would travel on top of the silt/clay unit. 

**  – See Table 5-1. 
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5.6.2 Concentrations in Soils 

The highest concentration of TCA in vadose zone soils (30.5 mg/kg) was collected in the French Sump 
prior to removal (SEC, October 1991).  The French Sump was constructed of large rock rubble placed in a 
10-ft-wide hole.  Saturated soil samples were collected from four borings around the French Sump at a 
depth of 8 ft bgs (water table at 6 ft bgs).  While the sump was designed for vertical disposal, there would 
have been some lateral components as well due to the head.  The highest saturated concentration was 450 
mg/kg of TCA, far less than the 10,000 mg/kg target value suggested by USEPA.  These results also 
suggest that DNAPL was not present when the borings were sampled for the 1981 RFI report. 

5.6.3 Groundwater Concentrations Computed by Partitioning 

The fraction of organic carbon (foc) of Site soils was estimated to be 0.01 in the 1991 RFI (SEC, October 
1991).  Using an organic carbon partition coefficient (koc) for TCA of 152 milliliters per gram (mL/gm) 
and assuming the bulk density of soils is 2.0 gm/mL and the porosity is 0.3, the theoretical pore water 
concentration, Cw, is 270 mg/L, which is well below the pure-phase solubility of 1,500 mg/L and far 
higher than any concentrations measured at the Site.  This result suggests that DNAPL is not present any 
more at the Site.. 

5.6.4 Vapor Phase Concentrations  

The saturated vapor concentration for TCA at 20°C is 130,000 parts per million by volume (ppmv).  The 
highest soil gas measurement reading recorded during removal of the French Sump was 3 parts per 
million (ppm) (HNu reading) while screening soils to select confirmation samples.  Residual DNAPL 
would have resulted in much higher readings. 

Higher readings were recorded using an OVA for headspace readings of soil samples collected near the 
French Sump.  Samples from borings VZ-3 and VZ-6 have readings > 1,000 ppm.  These values are 
questionable due to the other organics present in the sump (e.g., aromatics), because the OVA was not 
filtered to remove methane and because the highest TCA concentration in these samples was 450 mg/kg 
in VZ-6-8a. 

5.6.5 Recent Groundwater Concentrations 

The fact that the last four samples collected from well P-11 (in the 5 years between 1999 and 2004) 
contained only trace amounts of VOCs is further evidence that DNAPL is no longer present in the aquifer.  
This well is located 60 ft downgradient of the former French Sump, and has historically produced 
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groundwater samples with the highest concentrations on Site.  The groundwater samples from this well 
are now clean, which would not have happened if a DNAPL source were still present. 

Based on the observations from these five lines of evidence and the potential DNAPL partitioning and 
transport expected at the Site, we conclude there is no longer a mobile DNAPL source remaining at the 
Site.   

5.7 SUMMARY OF THE NATURAL ATTENUATION EVALUATION 

Contaminant concentrations and plume size have been reduced from the levels seen in previous reports, 
and the data from the current sampling event indicate that these downward trends are continuing.   

Figures 4-1, 4-2, and 4-3 document the declining trends in local groundwater concentrations.  The most 
notable location is well P-11, where the concentrations of TCA (Figure 4-1), DCA (Figure 4-2), and DCE 
(Figure 4-3) have declined from hundreds of µg/L in 1996 to non-detect levels in 1999, where they 
remain.  Figure 5-8 shows how the plumes in the shallow and deep aquifer zones have shrunk between 
1989 and the present.  Because there are only two sample locations in the deep plume for the earlier dates, 
no size comparison is possible.  However, the figure shows that the water table plume has shrunk from 21 
acres in 1989 to 4 acres in 2004, a factor of more than 5.  The length of the plume has diminished from 
2,000 feet in 1989 down to 800 feet in 2004. 

Since there is no outlet for the contaminants to have reached the Rio Grande de Patillas and since the 
local groundwater flow system prevents the contaminants from leaving through the bottom of the aquifer, 
the cause for these reductions appears to be an effective natural attenuation system that has been operating 
to destroy Site contaminants since the releases from the French Sump began in 1977.  The MNAToolBox 
(Appendix M) confirms that attenuation is likely at this Site.  The presence of daughter products of TCA 
breakdown (1,1-DCE and 1,1-DCA) also indicates that degradation is occurring.  The evaluation 
conducted in June indicates that contaminants in the Site groundwater will continue to naturally attenuate 
through various processes.  The following paragraphs will present a working model of the degradation 
processes in action at the Site, based on the results of the analyses completed in June 2004. 

5.7.1 Description of the Local Attenuation Mechanisms 

The principal organic chemical deposited into the French Sump was 1,1,1-TCA, as a spent solvent, along 
with waste oils, plating tank wastewater, and treated wastewater sludges.  These materials would have 
formed an organic chemical “soup” that was high in chlorinated solvents (TCA), rich in organic carbon 
(the oils and petroleum materials dissolved in the spent TCA), and with active microbial populations 
(from the wastewater sludges).  The presence of daughter products of TCA breakdown not only confirms 
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that degradation is occurring, but also suggests the mechanism by which it is operating.  The small size of 
the TCA plume (principally located around a single well, first P-11 and now P-8), relative to the size its 
daughter product plumes, indicates the speed of the breakdown because large concentrations of TCA were 
not able to migrate very far from its source. 

Figure 5-1 indicates that the production of 1,1-DCA occurs by the reductive dechlorination of TCA.  
However, the data from June 2004 do not indicate that conditions are currently favorable for that process 
to occur.  Apparently, since the DCA is present in the groundwater, that process must have been active in 
the past, even though it is no longer operating.  It seems reasonable to conceive of a short time frame at 
the start of the disposal history at the Site, during which the conditions in the aquifer around the French 
Sump became anaerobic and the high load of available organic carbon allowed the reductive 
dechlorination process to begin.  However, once the initial conditions changed (the organic carbon was 
depleted, or the plume became too dispersed and diluted, or the sump was excavated), the reactions 
slowed and allowed the anaerobic conditions to become aerobic, the reductive chlorination process could 
not be maintained (the production of DCA stopped), and other processes took over. 

The DCA found in the local groundwater as a product of the TCA breakdown is not likely to disappear 
quickly.  Its principal mode of breakdown is through reductive dechlorination (Figure 5-1), which 
requires anaerobic conditions and elevated levels of available organic carbon, neither of which is present 
at the Site.  An alternative pathway is through hydrolysis, but that reaction has a reported half-life of 60 
years and seems unlikely to have contributed to the mass reductions we have seen in the aquifer to date.  
It appears that the DCA found in the aquifer currently will dissipate only through dispersion, 
volatilization, and other non-destructive attenuation mechanisms mentioned earlier in this section.   

Again, referring to Figure 5-1, it can be seen that the breakdown of TCA can also occur through the 
abiotic processes of elimination (to produce 1,1-DCE) and hydrolysis (to produce acetic acid).  These 
processes are independent of biological intervention and can occur in oxygenated groundwater.  These 
reactions can be rapid, with reported half-lives ranging from 1.1 to 2.5 years.  The warmer waters present 
at the Site may accelerate the process beyond these published rates.  The depressed pH near the source 
area of the plume, near wells P-11 and P-8, may have resulted from the production of acetic acid in the 
process of destroying the TCA.   

Once the DCE has been created, it can degrade by reductive dechlorination to vinyl chloride (Figure 5-1).  
For the same reasons put forward for the DCA, this is not likely to occur in the oxygen-rich, carbon-poor 
environment found in the local aquifer.  The depressed DO levels at P-7A, P-10A, and P-17D may 
indicate that the process was begun, but was not carried very far because of insufficient carbon or too 
much oxygen carried in by recharge.  Any vinyl chloride produced by this process would be rapidly 
oxidized to carbon dioxide and water and chloride ions and would not build up in the aquifer. 
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An alternative mechanism by which DCE can degrade is through abiotic oxidation directly to carbon 
dioxide, water, and chloride ions.  This may be occurring in the more oxygenated areas of the plume, such 
as at the water table and at the plume margins.   

Since the chloride ions created by the degradation processes at the Site do not appear to be building up in 
the downgradient areas of the aquifer, it appears that they are being swept away in the local groundwater 
flow at a rate in excess of their production.  The high rates of groundwater flow calculated in Section 3 
and the relatively slower rates of the abiotic reactions active at the Site make this possible. 

In summary, it appears that the Site has undergone an evolving degradation system, which started as a 
Type 1 environment around the French Sump (elevated anthropogenic carbon, in the form of petroleum 
products dissolved in the spent TCA) that supported the initial reductive dechlorination of the TCA.  
Once the carbon was removed (consumed in the process or excavated when the sump was remediated), 
the environment became more similar to Type 3 conditions (DO near 1 mg/L and low carbon content).  
Under these conditions, reductive dechlorination (of TCA and DCA) will not proceed, but the hydrolysis 
of TCA and the oxidation of DCE and vinyl chloride are possible.   

The small size of the plume in 2004, as compared with its much larger size in 1989, indicates that natural 
attenuation processes are effective in remediating the aquifer.  The mass of contaminants in the water 
table zone on-Site is close to depleted, and the flushing of the deeper zones will bring the contaminants 
there into contact with the oxygen-rich water table zone beneath the flood plain, where they will be 
oxidized. 

5.7.2 Assessment of Natural Attenuation as a Remedial Alternative 

In 1999, the USEPA published a directive on the use of MNA as a remedial alternative at contaminated 
sites in the United States (USEPA, April 1999).  In that Directive the authors established certain 
expectations regarding the conditions that would make a site amenable to the use of MNA, while still 
protecting human health and the environment.  In this section of the report, the conditions at the Patillas 
Site are compared to the expectations published in the Directive in order to understand the applicability of 
MNA to the local groundwater conditions.  Table 5-5 is a summary of the assessment that is presented in 
the following paragraphs.   

As stated in the directive, that even while discussing the application of MNA to contaminated soils and 
groundwater “EPA remains fully committed to its goals of protecting human health and the 
environment…” (page 1, of USEPA, April 1999).  With those goals in mind, the directive discusses 
USEPA’s expectations for sites that will be able to use MNA to good advantage.  These expectations 
include: 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 5-23 February 2005 

• Achieving established remediation objectives, (such as control of sources, prevention of plume 
migration, and restoration of groundwater to beneficial uses, pages 2, 13, 17, and 22) 

• Achieving those objectives within a reasonable time frame (pages 2 and 13) 

• Implementation of a well-designed monitoring program, with a back-up contingency plan if 
MNA is not sufficient (page 2) 

• Addressing contaminants that will be destroyed, rather than being transferred to another medium 
(pages 3 and 6) 

• Addressing ALL Site contaminants (page 5) 

• Preventing additional media or receptors from becoming exposed or impacted by Site 
contaminants (page 6) 

• MNA will seldom be the SOLE remedy, but will follow other technologies dealing with source 
control or removal of contaminant mass from more highly contaminated areas (pages 2, 10, and 
17) 

• Processes identified are not likely to be reversed if conditions were to change (page 8) 

• The MNA process should be thoroughly supported with site-specific data, including 1) historical 
evidence of declining concentrations, plume size, and mass, 2) documentation of the MNA 
processes that are active at the Site in reducing the concentrations or destroying the 
contamination, and 3) possibly lab or field scale studies that document the existence of a 
particular biologic population to effectively remediate the Site (pages 13 and 16) 

• That groundwater plumes that are stable or shrinking would be the best candidates for MNA 
(page 18) 

Table 5-5 is a summary of these expectations and the Site conditions with which they are largely satisfied.   

• At the Patillas location, the source is well understood (the French Sump), and it was removed 14 
years ago in 1990.   

• The plume is currently less that half its length in 1989, before the Sump was removed, and covers 
only one-fifth its former area.   

• Concentrations of contaminants in all but two wells are declining, and the processes by which 
they are declining were presented in great detail earlier in this chapter. 

• The plume in the groundwater extends beneath the floodplain for the Rio Grande de Patillas, but 
has never reached a surface water body.  The land is in use for agricultural purposes, and is 
subject to flooding, so it is unlikely to be used for dwellings or water supply wells.  Therefore, 
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there are few opportunities for either ecological or human receptors to become exposed to the 
contaminants in the plume.   

• The installation of the new wells into the downgradient part of the aquifer has improved the 
monitoring well network for the Site, and will enable GE to accurately monitor the performance 
of the MNA processes while achieving the Site remediation goals.   

• Based on the projected concentrations trends on Figures 4-1 and 4-3, a time frame of about 15 
years has been estimated for the Site to achieve groundwater concentrations below MCLs at the 
Site.  This estimate can be refined by additional studies, but appears reasonable in light of the 
reduction in plume length, area, and concentration already achieved in the 14 years since the 
Sump was removed. 

In summary, it appears that MNA is working at the Site, and will continue to work and be effective in 
achieving remediation goals for the Site.  The principal concerns of the 1999 Directive have been satisfied 
(source removal and a shrinking plume), and a monitoring network is in place to monitor the progress into 
the future. 
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6.0 CONCLUSIONS 

This section presents the integration of the results obtained to date and addresses each of the objectives 
stated in the Work Plan.  In the past, USEPA staff had expressed three concerns: 1) that the extent of 
downgradient contamination had not been adequately characterized, 2) that the presence of recoverable 
DNAPL had not been discounted, and 3) that information to implement a natural attenuation corrective 
measure was insufficient.  As stated in the introduction of this report and in the Work Plan, the primary 
objectives of the SRFI for the Site were as follows:   

• Document the downgradient extent of the VOCs in the aquifer beneath the agricultural fields, 
thereby addressing the GPRA EIs for control of human health exposure (CA-725) and control of 
groundwater contamination migration (CA-750), and   

• Further evaluate the feasibility of a MNA remedy at the Site. 

6.1 NATURE AND EXTENT OF CONTAMINATION 

The understanding of the extent of contaminant occurrence in the groundwater has been expanded by the 
installation of seven new wells in the area downgradient of the existing wells installed during the RFI.  
The following discussion summarizes that understanding and presents a summary of the historical 
behavior of the plume up to the present. 

6.1.1 Current Extent of Contamination 

At this facility, deep soils and groundwater were impacted by waste handling operations at the French 
Sump.  The sump and associated contaminated soils were removed in 1990 and were shipped off-Site for 
disposal.  Groundwater contaminated with VOCs remains on-Site and has traveled downgradient beneath 
properties adjacent to the GE operations.   

The groundwater at the Site has been impacted to a depth of approximately 80 feet.  This contamination 
has spread laterally to beneath the agricultural fields to the southwest of the Site.  The extent of the VOCs 
in the groundwater has been fully delineated in all aquifer units although in the deepest unit beneath the 
WWTP the bottom of the DCE plume has been mapped to only 100 µg/L.  The principal contaminants 
identified in this SRFI report are: 

Exceeds an MCL and a PRG Exceeds an MCL Exceeds a PRG 

1,1-Dichloroethene  
Tetrachloroethene  
Vinyl Chloride 

1,1,1-Trichloroethane 1,2-Dichloroethane  
Trichloroethene 
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The plume has not migrated to the point where it has discharged into the Rio Grande de Patillas.  Well 
pairs P-13S/D and P-14S/D, near the riverbank, have detected no VOCs between 1991 and 1996, during 
the period when that discharge could have been occurring.  

The size of the plume in the water table zone is shrinking (from over 20 acres and 2,000 feet long in 1989 
to less than 4 acres and 800 feet long in 2004) (Figure 5-8), and, with few exceptions, contaminant 
concentrations in each monitoring well have been decreasing over the course of the local investigations 
(Figures 4-1, 4-2, and 4-3).  Those wells generally experiencing stable contaminant concentrations are 
limited to the deep aquifer zone, downgradient of the French Sump (wells P-7A and P-10A).   

Compelling evidence indicates the presence of an effective natural system that is actively working 
without human intervention to destroy the VOCs in all aquifer zones monitored.  Multiple lines of 
evidence document the loss of some VOCs, the accumulation of others, and the release of daughter 
products that corresponds with the active destruction of contaminants in the local aquifers.  During the 
course of the investigations at the GE Site, groundwater contamination levels have been reduced by up to 
four orders of magnitude (at P-11, reduced from 9,000 µg/L to less than 1 µg/L for the last four sampling 
events, since 1999).   

6.1.2 Mass Reductions 

Calculations of contaminant mass in the aquifer show evidence of losses of mass from the water table 
aquifer zone and evidence of stable mass in the deeper zone.  These calculations are confirmed by the 
reductions in concentrations in many of the wells and the overall decrease in plume dimensions since the 
investigations at the Site were started in late 1980s.  

6.2 UPDATED CONCEPTUAL SITE MODEL 

This conclusions section will start with an update of the Conceptual Site Model based on a review of the 
data presented in the preceding sections and in the previous reports prepared for the Site.  This update of 
the Conceptual Site Model presents the current understanding of the nature of the sources, release 
mechanisms, transport pathways, and exposure media at the Site.  This requires an understanding and 
integration of the data presented in previous sections. 

6.2.1 Sources 

At the GE Facility in Patillas, operations at the French Sump resulted in deposition of waste products to 
the local soil and groundwater.  Volumes of material released at the sump are not available, but the 
USEPA Superfund notification form submitted by GE in June of 1981 showed an estimate of 11,550 
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gallons.  Other plant areas with the potential to impact the local soil and groundwater quality were 
investigated and were found to have had no impact, and subsequent investigation efforts at the facility 
focused on the former French Sump.   

In October 1990, the sump was excavated, and the rocky drainage materials and contaminated soils in the 
vicinity of the sump were removed and shipped off-Site for disposal.  Confirmation sampling results were 
sufficient for USEPA to consider the unit closed. 

6.2.2 Source Media 

After the removal of the French Sump, there probably remained some residual contamination in the 
vadose zone and saturated soils around the former sump location.  Now that the groundwater at well P-11 
is clean, it appears that those residually contaminated soils have been cleaned and are no longer providing 
dissolved materials to the VOC plume.  Currently, the only remaining source media on the GE Site is the 
locally elevated concentrations in groundwater that continue to disperse into other, less contaminated 
areas.  This secondary source will continue to disperse dissolved contamination until exhausted, but the 
rate of that dispersion will slow as the mass is dissipated.  

6.2.3 Contaminant Transport 

The contaminants in the aquifer zones are being transported to the south-southwest with the groundwater 
flow toward the Rio Grande de Patillas.  In the vicinity of the GE Plant, the groundwater flow has a 
downward gradient, and contaminants are being transported to deeper zones in the aquifer.  Beneath the 
agricultural fields to the west of the Site, at a location between wells P-12 and P-19, it appears that the 
gradient between the shallow and deep aquifer zones is reversed and the groundwater rises from the deep 
zone to the water table and eventually discharges to the Rio Grande.  In this area, the local contaminants 
are subject to being transported from deep to shallow units in the aquifer.  Even though there have been 
no confining beds identified in the subsurface, the local aquifer hydraulics serves to limit the vertical 
extent of contaminant migration by the nature of these flow system dynamics. 

Even though the Quebrada Mamey Rio Chico has been mentioned in past reports as a potential discharge 
location for the local groundwater plume, it appears that the elevation of its riverbed is above the level of 
the water table at P-12.  This means that when it is flowing, the Rio Chico may actually act to recharge 
the aquifer, rather than the aquifer discharge to the Rio Chico.   

In the time since 1989, when the first plume maps were created for this Site, the plume length has 
shortened from approximately 2,000 feet to 800 feet.  In the last four sampling events (since 1999), the 
groundwater at well P-11, 60 feet downgradient of the French Sump location, has been clean.  This 
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indicates that the plume is no longer connected to its source area and is shrinking from both its upgradient 
and downgradient ends.    

6.2.4 Exposure Media 

In the discussions that follow, each of the potential exposure media will be discussed, in turn, to describe 
its occurrence and the likelihood that it presents exposures to populations at the Study Area.   

Soil – The mode of deposition while the French Sump was operational was by pouring liquid wastes 
through a manhole at the surface.  This was a subsurface release, not impacting the surface soils.  The 
principal load of contamination deposited in those subsurface soils was removed in 1990.  For the past 
five years (since 1999), the groundwater at well P-11 has been clean, indicating that the residual 
contamination left after that removal effort is now gone.  There is no complete pathway for exposure to 
local soil. 

Groundwater – Local homeowners and businesses in the town are supplied water from the PR Aqueduct 
and Sewer Authority (PRASA) wells for the town of Patillas.  Over the footprint of the plume, there 
exists only the WWTP and agricultural fields for the raising of cattle and plantains.  No wells are known 
to exist in this area, including wells for irrigation.  There is no complete pathway for current exposures to 
groundwater. 

Surface Water in the Quebrada Mamey Rio Chico – The elevation of the riverbed for the Rio Chico is 
higher than the groundwater elevations measured at P-12.  This indicates that the groundwater in the 
aquifer flows beneath this intermittent stream on its way to the Rio Grande and does not discharge into it.   

Surface Water in the Rio Grande de Patillas – The Rio Grande, located approximately 2,700 feet to the 
south-southwest of the French Sump at the GE Site along a groundwater flow line, is the ultimate fate for 
the local groundwater.  The well pairs at P-13 and P-14, located near the Rio Grande, were sampled on 
eight occasions from 1991 through 1996, and no contamination was detected during that time.  Since 
then, the downgradient plume margin has migrated back toward the Site and was found to be within 1,000 
feet of the former sump location (or 1,700 feet upgradient from the river).  Because of the location of the 
plume edge and the observation that the plume has been shrinking for the past several years, the Rio 
Grande is not an exposure point for the local groundwater plume.  

Indoor Air in the Playa – The only structure standing over the footprint of the groundwater plume is the 
WWTP located across the street from the GE Site.  The office/lab structure at the plant is built to provide 
continuous ventilation by open metal louvers, providing no opportunity to trap soil gas vapors.  As a 
result, there is no complete pathway for the current exposure to indoor air.   
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6.3 EVALUATION OF MONITORED NATURAL ATTENUATION 

The Office of Solid Waste and Emergency Response (OSWER) Directive on MNA (USEPA, April 1999) 
describes three “lines of evidence” that are useful to evaluate the potential efficacy of a MNA corrective 
measure:  

1. Historically decreasing trends in concentrations and/or mass of contaminants in the local aquifers. 

2. Hydrogeologic and geochemical data to indirectly determine the types of processes active at the 
Site and the rates at which contaminant levels will be reduced. 

3. Field or microcosm studies that directly demonstrate the occurrence of an effective process acting 
to reduce the contaminant concentrations. 

The current investigation at the Site, coupled with the body of data accumulated over the previous 
investigations, has confirmed through all three of these lines of evidence that the natural attenuation 
processes in place at the Site are effective at destroying the local contaminants.  No microcosm studies 
were undertaken because it appears that the principal degradation pathways for this Site are abiotic.  The 
data for each of these lines of evidence are outlined below.   

6.3.1 Historical Reductions in Plume Size, Concentration, and Contaminant Mass  

In the period from 1989 to 2004, the plume of DCE in the groundwater has diminished in both area and 
length.  Figure 5-8 indicates that the size of the plume in the water table zone has been reduced from over 
20 acres and 2,000 feet long in 1989 to less than 4 acres and 800 feet long in 2004.   

During the entire period that the quality of the Site groundwater has been monitored, there have been 
consistent measurements showing the decline of contaminant concentrations coinciding with the 
reduction of plume size in the local aquifer.  Even though the groundwater sample results from many 
wells have shown periodic short-term increases in concentrations over the sampling period, these peaks 
are always followed by sharp declines to lower concentration levels.  Of prime significance for this 
evaluation is the observation that the contaminant concentrations in samples from well P-11 have been 
below their screening levels (in many cases down to non-detect) since December 1999.  This is significant 
because this well is closest to the French Sump and has historically generated samples with the highest 
contaminant concentrations on the Site.  This 4.5-year period of clean samples indicates that any 
remaining source of contamination at the French Sump (probably residual DNAPL) that had been left in 
place after the excavation in 1990 has been depleted and can no longer contribute contaminants to the 
local aquifer. 
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Calculations of contaminant mass in the aquifer both on and off the Site have declined between 1996 and 
2004.  The mass calculated to remain in the water table zone of the aquifer has been reduced from 74 lbs 
in 1996 to 10 lbs in 2004.  The mass in the deeper zone has remained stable at about 23 pounds, but is 
anticipated to start showing declines because the water table zone will no longer be able to supply the 
deeper zone with a continuing contaminant load.   

6.3.2 Process Evaluation 

Contaminants at the Site will continue to attenuate through various natural biotic and abiotic processes 
such as reductive dechlorination, aerobic biodegradation, cometabolism, advection, dispersion, 
hydrolysis, and volatilization.  The reduction in the mass of parent material (1,1,1-TCA), the very small 
size of the TCA plume, and the presence of daughter products indicate that degradation of the chlorinated 
solvents is occurring.  Using the natural attenuation evaluation data collected in June 2004 in concert with 
the analytical results collected over the preceding fifteen years, the following degradation processes have 
been identified: 

1. The presence of 1,1-DCA in the local groundwater indicates that the parent product (1,1,1-TCA) 
was degraded, at least in part, by reductive dechlorination processes at some period in the past. 

2. The presence of 1,1-DCE as the principal and most wide-spread contaminant in the groundwater 
indicates that the TCA was also degraded by abiotic elimination/hydrolysis reactions in the 
aquifer.  This appears to be occurring at the present. 

3. The current conditions show that most areas of the chlorinated solvent plume have positive ORP 
values; elevated levels of DO, nitrate, and sulfate; and no ferrous iron.  These data indicate that 
oxidizing conditions predominate in the plume areas and that reductive dechlorination is not 
presently occurring.  The further breakdown of the DCE will continue through abiotic oxidation 
reactions. 

4. The results of the MNAToolBox calculation at the Sandia Lab website (www.sandia.gov/eesector/ 
gs/gc/na/mnahome.html) indicate a score of 100 (Appendix M), which means that MNA should 
be highly considered as a corrective measure for this Site. 

The information presented on Table ES-1 indicates that many of the conditions expected by USEPA for a 
Site to be amenable for MNA have been satisfied by the GE Site in Patillas, Puerto Rico.  The most 
important points are:  

• the source in the soils has been removed,  

• there is no evidence of DNAPL in the groundwater,  
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• the dissolved phase of the plume is shrinking, from an estimated size of 20 acres in 1989 down to 
4 acres in 2004, and  

• the natural processes involved in the destruction of the contaminants have been described and are 
not subject to being altered.   

Therefore, evidence indicates that NA is an effective remedy and acceptable groundwater quality 
standards will be achieved in a reasonable timeframe.  The mass of contaminants in the water table zone 
on-Site is close to depleted, and the flushing of the deeper zones will bring the contaminants there into 
contact with the oxygen-rich water table zone beneath the flood plain where they will be oxidized and 
destroyed. 

6.4 CONCLUSION 

The three concerns voiced by the USEPA in 2000 and 2003 have been addressed in the following manner: 

1. The extent of off-Site contamination in the groundwater has been delineated and has been found 
to be much smaller than at earlier times, 

2. An assessment of five lines of evidence indicates that DNAPL is no longer present at the Site, and 

3. Sufficient data were collected in 2004 to describe the natural attenuation mechanisms operating to 
destroy the contaminants in the local aquifer, and these new data are consistent with the 
groundwater quality data that have been collected over the past 15 years. 

Now that these concerns have been addressed, it appears that the MNA alternative selected in 1993 was 
justified and should be continued.  We propose to return to annual monitoring of groundwater quality to 
confirm the remedy is performing as anticipated.  

 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 7-1 February 2005 

7.0 REFERENCES 

Air Force Center for Environmental Excellence (AFCEE), November 1996.  Technical Protocol for 
Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater, Draft – Revision 1.  Air 
Force Center for Environmental Excellence, Technology Transfer Division, Brooks Air Force 
Base, San Antonio, TX. 

Belling, U. S. Environmental Protection Agency, personal communication, letter to J. Sommer dated 
February 26, 1993. 

Bogart, Anow and Croops, 1964.  Water Resources of Puerto Rico, A Progress Report, U.S. Geological 
Survey Water Resources Bulletin No. 4. 

Briggs, R.P. and J. P. Akers, 1965.  Hydrogeological Map of Puerto Rico and Adjacent Islands, U.S. 
Geological Survey Hydrologic Investigation Atlas HA-197. 

ChemFinder website, January 2005.  (www.chemfinder.com) 

Clappin, U. S. Environmental Protection Agency, personal communication, letter to J. Sommer dated 
October 2, 1991. 

Clappin, U. S. Environmental Protection Agency, personal communication, letter to J. Sommer dated 
March 5, 1991. 

Cloonan, Jim, Earth Tech, personal communication, letter to Matt Schoen dated April 11, 2002. 

Dragun, James.  1988.  The Soil Chemistry of Hazardous Materials.  Hazardous Materials Control 
Research Institute, Silver Spring, MD. 

Earth Tech, June 2003, Final Work Plan for Supplemental Groundwater Sampling Activities, GE Puerto 
Rico Investment, Inc., Patillas, Puerto Rico. 

Earth Tech, April 2004, Draft Well Placement Plan for Supplemental Groundwater Sampling Activities, 
GE Puerto Rico Investment, Inc., Patillas, Puerto Rico. 

Freeze, R.A. and J.A. Cherry, 1979.  Groundwater, Prentice-Hall, Inc., Englewood Cliffs, N.J. 

Howard, Philip H., 1989.  Handbook of Environmental Fate and Exposure Data for Organic Chemicals, 
Volume I, Large Production and Priority Pollutants.  Lewis Publishers, Inc., Chelsea, MI. 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 7-2 February 2005 

Howard, Philip H., Robert S. Boethling, William F. Jarvis, William M. Meylan, and Edward M. 
Michalenko, as edited by Heather Taub Printup, 1991.  Handbook of Environmental Degradation 
Rates, Lewis Publishers, Chelsea, MI. 

Larson, R.A. and E.J. Weber, 1994 (as cited in AFCEE, November 1996).  Reaction Mechanisms in 
Environmental Organic Chemistry.  Lewis Publishers, Boca Raton, FL.   

Law Environmental, Inc., April 1987.  Geologic/Hydrogeologic Site Characterization for Caribe General 
Electric Products, Inc., Patillas, Puerto Rico. 

National Oceanic and Atmospheric Administration, 1980.  Local Climatological Data Annual Summaries. 

Olsen,  R.L. and A. Davis, 1990.  Predicting the Fate and Transport of Organic Compounds in Ground 
Water.  Hazardous Materials Control, May/June 1990, pp. 39-64.   

Pankow, J.F. and J.A. Cherry, 1996.  Dense Chlorinated Solvents and Other DNAPLs in Groundwater.  
Waterloo Press, Guelph, Ontario, Canada. 

SEC Donohue, January 1993, Draft Corrective Measures Study for the Caribe General Electric Products 
Facility, Patillas, Puerto Rico. 

Sirrine Environmental Consultants (SEC), November 1988, RCRA Facility Investigation Work Plan, GE-
Patillas Facility, Prepared for Caribe General Electric Products, Inc., Patillas , Puerto Rico. 

Sirrine Environmental Consultants (SEC), July 1990, Interim Remedial Measures Work Plan, French 
Sump, GE-Patillas Facility, Prepared for Caribe General Electric Products, Inc., Patillas , Puerto 
Rico. 

Sirrine Environmental Consultants (SEC), February 1991, French Sump Stabilization Confirmation 
Report, GE-Patillas Facility, Prepared for Caribe General Electric Products, Inc., Patillas , Puerto 
Rico. 

Sirrine Environmental Consultants (SEC), March 1991, Task III RCRA Facility Investigation Work Plan, 
GE-Patillas Facility, Prepared for Caribe General Electric Products, Inc., Patillas , Puerto Rico. 

Sirrine Environmental Consultants (SEC), October 1991.  RCRA Facility Investigation Report, Prepared 
for General Electric Company, Inc., Caribe General Electric Products Plant, Patillas, Puerto Rico. 

U.S. Environmental Protection Agency (USEPA), October 1986.  Superfund Public Health Evaluation 
Manual.  EPA/540/1-86/060, OSWER Directive 9285.4-1, October 1986.   



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 7-3 February 2005 

U.S. Environmental Protection Agency (USEPA), March 29, 1988.  Administrative Order on Consent 
(AO), Docket No. II RCRA-3008(h) 88-0302.  

U.S. Environmental Protection Agency (USEPA), January 1992.  “Estimating Potential for Occurrence of 
DNAPL at Superfund Sites,” Office of Solid Waste and Emergency Response (OSWER).  
Publication 9355.4- 07FS. 

U.S. Environmental Protection Agency (USEPA), September 1994.  “DNAPL Site Characterization,” 
OSWER Publication 9355.4-16FS, EPA/540/F-94/049. 

U.S. Environmental Protection Agency (USEPA), 1998.  U.S. Environmental Protection Agency.  
Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater, 
EPA/600/R-98/128, Office of Solid Waste and Emergency Response, Washington, DC.   

U.S. Environmental Protection Agency (USEPA), April 1999, Final Directive:  Use of Monitored Natural 
Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites.  
Issued April 21, 1999 by EPA, Washington, DC. 

U.S. Environmental Protection Agency (USEPA), October 2004, Preliminary Remediation Goals, 
October 2004, Waste Management Division, USEPA Region IX, San Francisco, CA. 

U.S. Environmental Protection Agency, Winter 2004.  “Drinking Water Standards and Health Advisories, 
EPA 822-R-04-005. 

 

 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1      February 2005 

FIGURES 

 

 



��������	�

�����������������

�������������������������������
���������������������

����������� 
�����������



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1-2 
Timeline of Historical Site 
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Hydrographs of Monitoring Wells 
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Hydrographs of Monitoring Wells 
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Figure 4-2 
Historical DCA Results  
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Figure 4-3 
Historical DCE Results  
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Figure 5-2
ORP in the Water Table Zone, June 2004
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Figure 5-3
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Figure 5-4
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Figure 5-8
Comparison of 1,1 DCE Plume Sizes, 1989 and 2004

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Shallow Plume

Legend

Deep Plume
No Access

16 Groundwater Concentration (µg/L)
è(((( Former French Sump

@A Deep Well Location

@A Well Not Sampled
@A Shallow Well Location

1989 2004

Approximate Area - 20 Acres
Approximate Length - 2,000 Feet

Area - 4 Acres
Length - 800 Feet

Shallow Plume

Legend

Deep Plume
No Access

16 Groundwater Concentration (µg/L)
è(((( Former French Sump

@A Deep Well Location

@A Well Not Sampled
@A Shallow Well Location



  

 

 
 
 
VOLUME II:  Tables and Appendices 
 
SUPPLEMENTAL RCRA FACILITY 
INVESTIGATION REPORT 
 
 
GE Puerto Rico Investment, Inc.  
Patillas, Puerto Rico 
 
(USEPA ID Number:  PRD090492109) 
 
 
 
 
 
 
Prepared for: 
GE Industrial Systems, Inc. 
41 Woodford Avenue 
Plainville, CT  06062 
 
 
Prepared by: 
Earth Tech, Inc. 
10 Patewood Drive 
Building VI, Suite 500 
Greenville, SC  29615 
 
 
Submitted to: 
USEPA Region II 
290 Broadway 
New York, NY  10007 
 
 
 
February 2005 
 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 i February 2005 

TABLE OF CONTENTS  (VOLUME I) 

Section Page 

LIST OF FIGURES  (VOLUME I) ........................................................................................................... v 
LIST OF TABLES  (VOLUME II) ..........................................................................................................vi 
LIST OF APPENDICES  (VOLUME II)................................................................................................vii 
LIST OF ACRONYMS ...........................................................................................................................viii 
EXECUTIVE SUMMARY ..................................................................................................................ES-1 

ES.1 INTRODUCTION ........................................................................................................ ES-1 
ES.1.1 Historic Facility Operations............................................................................. ES-1 
ES.1.2 Investigation History........................................................................................ ES-2 

ES.2 SUMMARY OF THE SRFI ......................................................................................... ES-2 
ES.2.1 Geology and Hydrogeology............................................................................. ES-2 
ES.2.2 Source Characterization................................................................................... ES-3 
ES.2.3 Nature and Extent of Contamination ............................................................... ES-3 
ES.2.4 Natural Attenuation Assessment...................................................................... ES-4 

ES.3 CONCLUSION............................................................................................................. ES-5 
1.0 INTRODUCTION ......................................................................................................................1-1 

1.1 GENERAL SITE DESCRIPTION ..................................................................................1-1 
1.2 SITE HISTORY...............................................................................................................1-1 

1.2.1 Historic Facility Operations................................................................................1-1 
1.2.2 Historic Waste Management Operations ............................................................1-2 

1.2.2.1 Sludge Drying Beds............................................................................1-2 
1.2.2.2 French Sump.......................................................................................1-2 

1.2.3 Investigation History...........................................................................................1-3 
1.2.3.1 RCRA Facility Investigation Report ..................................................1-3 
1.2.3.2 Corrective Measures Study Report.....................................................1-6 

1.3 OBJECTIVES OF THE SUPPLEMENTAL RCRA FACILITY INVESTIGATION ....1-7 
1.4 ORGANIZATION OF THE SRFI REPORT ..................................................................1-8 

2.0 INVESTIGATION ACTIVITIES .............................................................................................2-1 
2.1 OUTLINE OF THE SCOPE OF WORK.........................................................................2-1 

2.1.1 Characterization of the Local Geology and Hydrogeology ................................2-2 
2.1.1.1 Soil Gas Investigation.........................................................................2-2 
2.1.1.2 New Well Installations .......................................................................2-3 
2.1.1.3 Water Level Measurements ................................................................2-5 

2.1.2 Characterization of the Nature and Extent of Contamination.............................2-5 
2.1.2.1 Characterization of the Local Groundwater Quality ..........................2-5 
2.1.2.2 Characterization of the Local Air Quality ..........................................2-6 

2.1.3 Decontamination and Management of Investigation-Derived Waste .................2-6 
2.2 DEVIATIONS FROM THE WORK PLAN....................................................................2-7 

3.0 ENVIRONMENTAL SETTING ...............................................................................................3-1 
3.1 CLIMATE........................................................................................................................3-1 
3.2 LAND USE......................................................................................................................3-1 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 ii February 2005 

TABLE OF CONTENTS (VOLUME I, continued) 

Section Page 

3.3 SURFACE WATER ........................................................................................................3-2 
3.4 REGIONAL GEOLOGY.................................................................................................3-2 
3.5 REGIONAL HYDROGEOLOGY...................................................................................3-2 
3.6 LOCAL GEOLOGIC CHARACTERISTICS .................................................................3-3 

3.6.1 Descriptions of Local Geologic Units.................................................................3-3 
3.6.1.1 Alluvial and Colluvial Deposits .........................................................3-3 
3.6.1.2 Saprolite..............................................................................................3-4 
3.6.1.3 Bedrock ..............................................................................................3-4 

3.6.2 Geologic Sections ...............................................................................................3-5 
3.7 LOCAL HYDROGEOLOGY..........................................................................................3-5 

3.7.1 Descriptions of the Hydrogeologic Units ...........................................................3-5 
3.7.1.1 Alluvium/Colluvium...........................................................................3-6 
3.7.1.2 Saprolite..............................................................................................3-6 

3.7.2 Groundwater Flow ..............................................................................................3-6 
3.7.2.1 Head Differences Between Well Pairs ...............................................3-9 

3.8 LOCAL GROUNDWATER USE ...................................................................................3-9 
4.0 NATURE AND EXTENT OF CONTAMINATION ...............................................................4-1 

4.1 HISTORICAL GROUNDWATER QUALITY RESULTS ............................................4-1 
4.1.1 Interpretation of Historical Water Quality Results .............................................4-2 

4.2 SOIL GAS INVESTIGATION........................................................................................4-2 
4.3 EVALUATION OF THE 2004 DATA SET ...................................................................4-3 

4.3.1 Data Validation ...................................................................................................4-3 
4.3.2 Data Reduction ...................................................................................................4-4 

4.4 DATA SCREENING PROCESS.....................................................................................4-5 
4.4.1 Background Screening........................................................................................4-5 
4.4.2 Human Health Screening Process.......................................................................4-5 
4.4.3 Identification of Chemicals of Potential Concern...............................................4-5 

4.5 CHARACTERIZATION OF CONTAMINANTS IN EXPOSURE MEDIA .................4-6 
4.5.1 Groundwater .......................................................................................................4-6 

4.5.1.1 Chloroform .........................................................................................4-7 
4.5.1.2 1,1,1-Trichloroethane .........................................................................4-8 
4.5.1.3 1,1,2-Trichloroethane .........................................................................4-8 
4.5.1.4 Tetrachloroethene ...............................................................................4-9 
4.5.1.5 Trichloroethene...................................................................................4-9 
4.5.1.6 1,1-Dichloroethane .............................................................................4-9 
4.5.1.7 1,2-Dichloroethane ...........................................................................4-10 
4.5.1.8 1,1-Dichloroethene ...........................................................................4-10 
4.5.1.9 Vinyl Chloride ..................................................................................4-11 
4.5.1.10 Other Chemicals of Potential Concern .............................................4-12 

4.5.2 Surface Water and Sediment Quality................................................................4-13 
4.5.3 Final Chemicals of Concern .............................................................................4-13 

5.0 FATE AND TRANSPORT OF CONTAMINANTS................................................................5-1 
5.1 CHEMICAL AND PHYSICAL PROPERTIES OF CONTAMINANTS.......................5-1 
5.2 PHYSICAL, CHEMICAL, AND BIOLOGICAL TRANSFORMATIONS ...................5-1 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 iii February 2005 

TABLE OF CONTENTS (VOLUME I, continued) 

Section Page 

5.2.1 Nondestructive Attenuation Mechanisms ...........................................................5-2 
5.2.1.1 Advection ...........................................................................................5-2 
5.2.1.2 Hydrodynamic Dispersion..................................................................5-3 
5.2.1.3 Dissolution..........................................................................................5-3 
5.2.1.4 Sorption ..............................................................................................5-3 
5.2.1.5 Volatilization ......................................................................................5-4 
5.2.1.6 Recharge .............................................................................................5-5 

5.2.2 Destructive Attenuation Mechanisms .................................................................5-5 
5.2.2.1 Abiotic Degradation ...........................................................................5-5 
5.2.2.2 Biotic Degradation..............................................................................5-6 

5.2.2.2.1 Biodegradation of Organic Compounds as a  
Primary Growth Substrate ................................................5-7 

5.2.2.2.2 Biodegradation of Organic Compounds as an  
Electron Acceptor .............................................................5-7 

5.2.2.2.3 Cometabolism...................................................................5-8 
5.2.3 Behavior of Chlorinated Solvent Plumes............................................................5-9 

5.2.3.1 Type 1 Behavior .................................................................................5-9 
5.2.3.2 Type 2 Behavior .................................................................................5-9 
5.2.3.3 Type 3 Behavior ...............................................................................5-10 
5.2.3.4 Mixed Behavior ................................................................................5-10 

5.2.4 Local Attenuation Evaluation ...........................................................................5-10 
5.2.4.1 Temperature......................................................................................5-11 
5.2.4.2 pH .....................................................................................................5-11 
5.2.4.3 Alkalinity..........................................................................................5-11 
5.2.4.4 Specific Conductance .......................................................................5-11 
5.2.4.5 Oxidation-Reduction Potential .........................................................5-12 
5.2.4.6 Dissolved Oxygen ............................................................................5-12 
5.2.4.7 Ammonia and Nitrate .......................................................................5-13 
5.2.4.8 Ferrous Iron ......................................................................................5-13 
5.2.4.9 Sulfate and Sulfide ...........................................................................5-13 
5.2.4.10 Chloride ............................................................................................5-14 
5.2.4.11 Total Organic Carbon .......................................................................5-14 

5.3 PRELIMINARY SCREENING FOR REDUCTIVE DECHLORINATION ................5-15 
5.4 MNATOOLBOX SCORING ..........................................................................................5-15 
5.5 CALCULATIONS OF CONTAMINANT MASS REDUCTIONS..............................5-16 
5.6 DNAPL EVALUATION ...............................................................................................5-17 

5.6.1 Maximum Dissolved Phase Concentrations .....................................................5-18 
5.6.2 Concentrations in Soils .....................................................................................5-19 
5.6.3 Groundwater Concentrations Computed by Partitioning..................................5-19 
5.6.4 Vapor Phase Concentrations.............................................................................5-19 
5.6.5 Recent Groundwater Concentrations ................................................................5-19 

5.7 SUMMARY OF THE NATURAL ATTENUATION EVALUATION........................5-20 
5.7.1 Description of the Local Attenuation Mechanisms...........................................5-20 
5.7.2 Assessment of Natural Attenuation as a Remedial Alternative ........................5-22 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 iv February 2005 

TABLE OF CONTENTS (VOLUME I, continued) 

Section Page 

6.0 CONCLUSIONS .........................................................................................................................6-1 
6.1 NATURE AND EXTENT OF CONTAMINATION ......................................................6-1 

6.1.1 Current Extent of Contamination........................................................................6-1 
6.1.2 Mass Reductions .................................................................................................6-2 

6.2 UPDATED CONCEPTUAL SITE MODEL...................................................................6-2 
6.2.1 Sources................................................................................................................6-2 
6.2.2 Source Media ......................................................................................................6-3 
6.2.3 Contaminant Transport .......................................................................................6-3 
6.2.4 Exposure Media ..................................................................................................6-4 

6.3 EVALUATION OF MONITORED NATURAL ATTENUATION ...............................6-5 
6.3.1 Historical Reductions in Plume Size, Concentration, and Contaminant Mass ...6-5 
6.3.2 Process Evaluation..............................................................................................6-6 

6.4 CONCLUSION................................................................................................................6-7 
7.0 REFERENCES............................................................................................................................7-1 
 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 v February 2005 

LIST OF FIGURES  (VOLUME I) 

 Figure Title 

 ES-1 Timeline of Historical Site Activities 
 ES-2 Comparison of 1,1-DCE Plume Sizes, 1989 and 2004 

 1-1 Study Area Location 
 1-2 Timeline of Historical Site Activities 

 2-1 SRFI Sampling Locations (folded in map pocket) 
 2-2 Soil-Gas Results and Inferred Plume Location 

 3-1 Subregional Geologic Map 
 3-2 Groundwater Development Areas in Puerto Rico 
 3-3 Hydrogeologic Section A-A′ 
 3-4 Hydrogeologic Section B-B′ 
 3-5 Hydrogeologic Section C-C′ 
 3-6 Hydrogeologic Section D-D′ 
 3-7 Hydrographs of Monitoring Wells (3 pages) 
 3-8 Potentiometric Map, Water Table Zone, 7/15/1991 
 3-9 Potentiometric Map, Deep Zone, 7/15/1991 
 3-10 Potentiometric Map, Water Table Zone, 11/10/1992 
 3-11 Potentiometric Map, Deep Zone, 11/10/1992 
 3-12 Potentiometric Map, Water Table Zone, 6/28/2004 
 3-13 Potentiometric Map, Deep Zone, 6/28/2004 
 3-14 Distribution of Head Differences, 7/15/1991 
 3-15 Distribution of Head Differences, 11/10/1992 
 3-16 Distribution of Head Differences, 6/28/2004 

 4-1 Historical TCA Results 
 4-2 Historical DCA Results 
 4-3 Historical DCE Results 
 4-4 Distribution of 1,1,1-TCA in Shallow and Deep Aquifer Zones, June 2004 
 4-5 Distribution of 1,1-DCE in Shallow and Deep Aquifer Zones, February/November 1989 
 4-6 Distribution of 1,1-DCE in Shallow and Deep Aquifer Zones, November 1993 
 4-7 Distribution of 1,1-DCE in Shallow and Deep Aquifer Zones, October 1996 
 4-8 Distribution of 1,1-DCE in Shallow Aquifer Zone, June 2004 
 4-9 Distribution of 1,1-DCE in Deep Aquifer Zone, June 2004 
 4-10 Plume Section B-B′ for 1,1-DCE, February/November 1989 
 4-11 Plume Section B-B′ for 1,1-DCE, November 1993 
 4-12 Plume Section B-B′ for 1,1-DCE, October 1996 
 4-13 Plume Section B-B′ for 1,1-DCE, June 2004 

 5-1 Environmental Transformation Pathways for Selected Chlorinated Aliphatic Compounds 
 5-2 ORP in the Water Table Zone, June 2004 
 5-3 ORP in the Deep Zone, June 2004 
 5-4 Distribution of DO in the Water Table Zone, June 2004 
 5-5 Distribution of DO in the Deep Zone, June 2004 
 5-6 Distribution of TOC in the Water Table Zone, June 2004 
 5-7 Distribution of TOC in the Deep Zone, June 2004 
 5-8 Comparison of 1,1-DCE Plume Sizes, 1989 and 2004 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 vi February 2005 

LIST OF TABLES  (VOLUME II) 

 Table Title 

 ES-1 Natural Attenuation Assessment Summary 
 
 2-1 Chronology of Field Work Events 
 2-2 Soil Gas Analytical Results 
 2-3 Well Construction Details 
 2-4 Analytical Summary 
 2-5 Sample Nomenclature 
 
 3-1 Summary of Groundwater Elevations 
 
 4-1 Concentrations of TCA, DCA, and DCE in Groundwater – 1989-2004 
 4-2 Analytical Results for Groundwater Samples – June 2004 
 4-3 Summary of Added Data Qualifiers 
 
 5-1 Properties of Selected Compounds 
 5-2 Ranges of Natural Attenuation Parameter Values 
 5-3 Summary of Screening Scores for Reductive Dechlorination 
 5-4 Calculated Mass of VOCs in Groundwater 
 5-5 Natural Attenuation Assessment Summary 
 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1 vii February 2005 

LIST OF APPENDICES  (VOLUME II) 

 Appendix Title 

Presented in the RFI Report (SEC, October 1991): 

 A Soil Gas Study by Northeast Research Institute, Inc. 

 B Boring Logs 

 C Well Data 

 D Groundwater Levels 

 E Quality Control Summary Report 

 F Chemical Analyses for Soil and Water Quality 

 G Headspace Analyses for Vadose Zone Borings 

 H Slug Test Data and Hydraulic Conductivity Calculations 

 I Tabulated Soil and Water Quality Data 

 

Presented in this Supplemental RFI Report: 

 J Documentation of SRFI Field Activities  
J1 Test Boring Reports 
J2 Well Construction Details 
J3 Well Development Logs 
J4 Water Level Summary Sheets 
J5 Groundwater Sampling Logs 
J6 Summary of Field Parameters 

 K Photographs of the SRFI Fieldwork 

 L Analytical Data Quality Report for June 2004 Sampling Event 

 M MNAToolBox Evaluation 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1      February 2005 

TABLES 

 

 



Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1      February 2005 

Table 2-1 
Chronology of Field Work Events 

GE Puerto Rico Investment, Inc. Facility 
Patillas, Puerto Rico 

 
ACTIVITIES COMPLETED START END 

Initial site visit for the installation of the first phase of soil gas samplers 10/9/2003 10/10/2003 

Second visit for additional soil gas sampling  12/11/2003 12/12/2003 

Built roadway to new monitoring well locations behind the WWTP  5/25/2004 5/28/2004 

Installed new monitoring wells P-15DD, P-16S, P-17D, P-18S, P-18D, 
and P-19S 

Could not install well P-19D because the ODEX™ bit was damaged and 
required repair prior to continuing 

5/24/2004 6/4/2004 

Installed P-19D after repairs made to ODEX™ bit 

Searched for P-12, using Global Positioning Sytem (GPS) survey 
equipment 

6/30/2004 7/1/2004 

Sampled monitoring wells as specified in work plan 6/7/2004 7/1/2004 

Measured water levels in all available wells  6/28/2004 7/1/2004 

Disposed of containerized liquid IDW at on-Site treatment plant 6/7/2004 7/1/2004 

   
 
 



Table 2-2
Soil Gas Analytical Results

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Earth Tech GORE SAMPLE RESULTS (µg) RECOVERY 
ID ID DATE PCE TCE 1,1-DCE cis-1,2-DCE trans-1,2-DCE 1,1,1,2-TetCA 1,1,1-TCA 1,1,2-TCA 1,1-DCA 1,2-DCA Chloroform 1,3-DCB 1,4-DCB CB NOTES

MDL => 0.03 0.03 0.08 0.05 0.05 0.02 0.03 0.05 0.05 0.04 0.02 0.01 0.02 0.02 Method Detection Level for the soil gas analysis

SG- 1 419071 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd module was muddy
SG- 2 419064 10/20/03 nd nd nd nd nd nd nd nd nd nd 0.050 nd nd nd module was fairly dry
SG- 3 418472 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd hard to pull up, rain compacted the soil
SG- 4 419078 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd easy to pull out, module dry
SG- 5 419075 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd relatively dry and easy to remove
SG- 6 419073 10/20/03 nd nd nd nd nd nd nd nd nd nd 0.090 nd nd nd relatively dry and easy to remove
SG- 7 418471 10/20/03 nd bdl nd nd nd nd nd nd nd nd 0.220 nd nd nd good seal, module clean and dry
SG- 8 419061 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd pulled out easily
SG- 9 419074 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd pulled out easily
SG-10 419066 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd hard to retrieve for first 6 inches
SG-11 419076 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd hard to pull, good seal
SG-12 419077 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd easy to pull, module wet
SG-13 418470 10/20/03 nd nd nd nd nd nd 0.06 nd nd nd nd nd nd nd good seal, module damp
SG-14 419065 10/20/03 nd nd nd nd nd nd nd nd nd nd 0.040 nd nd nd easy to pull out, relatively dry
SG-15 419079 10/20/03 nd nd nd nd nd nd nd nd nd nd bdl nd nd nd easy to pull out, relatively dry, cork chewed on
SG-16 419059 10/20/03 nd nd nd nd nd nd 0.09 nd nd nd nd nd nd nd good seal, cork pulled out and chewed on
SG-17 419068 10/20/03 nd nd nd nd nd nd nd nd nd nd 0.050 nd nd nd fairly easy to pull out, fairly wet
SG-18 419070 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd moderately easy to pull out, fairly wet
SG-19 419063 10/20/03 nd nd nd nd nd nd bdl nd nd nd nd nd nd nd hard to pull out, wet module
SG-20 419058 10/20/03 nd nd nd nd nd nd nd nd nd nd 0.100 nd nd nd cork floating in about 6 inches of water in creek bed
SG-21 419069 10/20/03 nd nd nd nd nd nd nd nd nd nd bdl nd nd nd easy to pull out, fairly dry module
SG-22 419060 10/20/03 nd nd nd nd nd nd nd nd nd nd 0.360 nd nd nd easy to pull out, cork chewed, dry module
SG-23 419072 10/20/03 nd nd nd nd nd nd nd nd nd nd 0.100 nd nd nd hard to pull up, fairly wet module

SG- 101 438126 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.110 nd nd nd
SG- 102 438132 12/29/03 bdl nd bdl nd nd nd nd bdl nd nd 0.234 nd nd bdl
SG- 103 438138 12/29/03 bdl nd bdl nd nd nd nd nd nd nd 0.035 nd nd nd
SG- 104 438144 12/29/03 nd nd nd nd nd nd nd nd nd nd bdl nd nd nd
SG- 105 438150 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.072 nd nd nd
SG- 106 438127 12/29/03 nd nd nd nd nd nd 0.07 nd nd nd 0.093 nd nd nd
SG- 107 438133 12/29/03 bdl nd nd nd nd bdl nd bdl nd nd 0.064 bdl bdl 0.02
SG- 108 438139 12/29/03 nd nd nd nd nd nd nd nd nd nd bdl nd nd nd
SG- 109 438145 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.020 nd nd nd
SG- 110 438151 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.066 nd nd nd
SG- 111 438128 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.049 nd nd nd
SG- 112 438134 12/29/03 nd bdl nd nd nd nd nd nd nd nd 0.026 nd nd nd
SG- 113 438140 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.075 nd nd nd
SG- 114 438146 12/29/03 nd nd nd nd nd nd bdl nd nd nd 0.028 nd nd nd
SG- 115 438129 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.062 nd nd nd
SG- 116 438135 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.107 nd nd nd
SG- 117 438141 12/29/03 Not Recovered
SG- 118 438147 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.074 nd nd nd
SG- 119 438130 12/29/03 bdl 0.06 nd nd nd nd nd nd nd nd 0.070 nd nd nd
SG- 120 438136 12/29/03 nd nd nd nd nd nd nd nd nd nd 0.167 nd nd nd
SG- 121 438142 12/29/03 bdl nd nd nd nd nd nd nd nd nd 0.082 nd nd nd
SG- 122 438148 12/29/03 nd nd nd nd nd nd nd nd nd nd bdl nd nd nd

SG- 123 438131 12/29/03 0.23 0.49 340 bdl nd nd bdl 0.48 6.31 1.50 1.315 nd 0.04 nd NOT A soil gas sample.  Taken from well P-10A (at 46' in the screen zone)
SG- 124 438137 12/29/03 0.18 0.48 272 0.05 0.06 bdl bdl 0.53 4.27 1.65 0.942 0.04 bdl nd NOT A soil gas sample.  Taken from well P-10A (at 5' in the well headspace)

Trip Blank 419062 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd QA/QC
Trip Blank 419067 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd QA/QC

method blank NONE 10/20/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd QA/QC
Trip Blank 438143 12/29/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd QA/QC
Trip Blank 438149 12/29/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd QA/QC

method blank NONE 12/29/03 nd nd nd nd nd nd nd nd nd nd nd nd nd nd QA/QC

Notes:  PCE  Tetrachloroethene, Perchloroethene TCA  Trichloroethane nd  not detected
TCE  Trichloroethene DCA  Dichloroethane bdl  detected, but level
DCE  Dichloroethene CB  Chlorobenzene not quantifiable
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Table 2-3
Well Construction Details

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

SURVEY DATA WELL CONSTRUCTION DATA

Well No. Aquifer Zone Well Purpose Well Location

Well 
Install 
Date

Boring 
Depth
(ft bls)

Installed 
By

Northing 
Coord1

(ft)

Easting 
Coord1

(ft)

Land 
Surface 

Elev2 

(ft msl)

Top Of 
Casing 
Elev2 

(ft msl)

Casing 
Material

Casing 
Diam
(in)

Meas 
Well 

Depth 
12/00

(ft btoc)

Well 
Screen 

Top 
Depth
(ft bls)

Well 
Screen 
Bottom 
Depth
(ft bls)

Well 
Screen 
Length

(ft)

Well 
Screen 

Top Elev.
(ft msl)

Well 
Screen 
Bottom 

Elev.
(ft msl)

Comments

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P- 1 Water Table Background Upgradient 8/1/86 25.5 Law 62,341.44 646,753.65 67.54 68.71 St Steel 2 26.07 14.00 24.00 10.00 53.54 43.54
P- 1A Deep Saprolite Background Upgradient 8/7/86 70.0 Law 62,332.96 646,758.71 67.47 68.71 St Steel 2 66.07 53.50 63.50 10.00 13.97 3.97
P- 2 Water Table SDB monitoring Downgradient 8/1/86 20.5 Law 62,175.13 646,757.55 61.85 63.60 St Steel 2 21.05 8.50 18.50 10.00 53.35 43.35
P- 2A Deep Alluvium SDB monitoring Downgradient 8/20/86 69.0 Law 62,184.27 646,754.38 62.23 63.46 St Steel 2 61.04 48.50 58.50 10.00 13.73 3.73
P- 3 Water Table SDB monitoring Downgradient 8/4/86 25.5 Law 62,176.17 646,831.62 63.54 64.58 St Steel 2 25.95 14.00 24.50 10.50 49.54 39.04
P- 3A Deep Alluvium SDB monitoring Downgradient 8/15/86 70.0 Law 62,172.74 646,822.46 63.23 64.68 St Steel 2 61.05 49.00 59.50 10.50 14.23 3.73
P- 4 Water Table Fr Sump Plume Downgradient 7/29/86 19.11 Law 61,768.07 646,693.08 51.25 52.92 St Steel 2 21.04 9.10 19.10 10.00 42.15 32.15
P- 4A Abandoned Fr Sump Plume Downgradient 7/31/86 63.0 Law NM NM 51.66 52.88 St Steel 2 NM 48.00 58.00 10.00 3.66 -6.34 Abd, Grout contam.
P- 5 Water Table Fr Sump Plume Side gradient 8/4/86 20.5 Law 61,952.31 646,346.71 52.29 53.90 St Steel 2 21.03 8.00 19.00 11.00 44.29 33.29
P- 5A Deep Saprolite Fr Sump Plume Side gradient 9/15/86 70.0 Law 62,082.16 646,300.78 51.14 52.51 St Steel 2 61.06 48.50 58.50 10.00 2.64 -7.36
P- 6 Water Table SDB monitoring Downgradient 8/30/88 26.0 SEC 62,162.58 646,794.32 63.05 63.70 St Steel 2 20.23 9.00 19.35 10.35 54.05 43.70
P- 7 Water Table Fr Sump Plume Plume 2/3/89 18.15 SEC 61,584.71 646,670.60 47.64 49.73 St Steel 2 18.71 7.62 17.82 10.20 40.02 29.82
P- 7A Deep Saprolite Fr Sump Plume Plume 2/2/89 58.2 SEC 61,591.94 646,669.50 47.80 49.67 St Steel 2 50.29 47.79 57.77 9.98 0.01 -9.97
P- 8 Water Table Fr Sump Plume Downgradient 2/3/89 17.7 SEC 61,723.60 646,834.01 52.19 54.87 St Steel 2 20.03 7.22 17.42 10.20 44.97 34.77
P- 9 Water Table Fr Sump Plume Plume 2/6/89 17.4 SEC 61,809.43 646,572.08 50.35 52.32 St Steel 2 20.07 7.20 18.12 10.92 43.15 32.23 Casing bent
P-10A Deep All/Sap Fr Sump Plume Plume 2/9/89 51.5 SEC 61,677.96 646,579.67 47.92 49.86 St Steel 2 50.86 37.57 48.40 10.83 10.35 -0.48
P-11 Water Table Fr Sump Plume Plume 2/8/89 13.2 SEC 61,858.48 646,802.13 52.95 54.68 St Steel 2 15.17 3.00 13.20 10.20 49.95 39.75
P-12 Water Table Fr Sump Plume Downgradient 11/20/89 29.5 SEC 60,532.31 646,363.53 19.70 21.82 St Steel 2 NM 12.00 28.56 16.56 7.70 -8.86 Well Lost
P-13D Deep Alluvium Fr Sump Plume Downgradient 6/28/91 62.7 SEC 59,887.50 644,921.77 20.40 22.10 St Steel 2 NM 53.26 63.54 10.28 -32.86 -43.14 Access denied
P-13S Water Table Fr Sump Plume Downgradient 7/5/91 28.7 SEC 59,900.62 644,923.09 19.59 23.25 St Steel 2 NM 16.34 26.58 10.24 3.25 -6.99 Access denied
P-14D Deep Alluvium Fr Sump Plume Downgradient 7/10/91 67.8 SEC 59,364.25 645,861.75 16.28 19.38 St Steel 2 NM 56.90 67.14 10.24 -40.62 -50.86 Access denied
P-14S Water Table Fr Sump Plume Downgradient 7/13/91 30.5 SEC 59,368.63 645,871.14 15.64 18.07 St Steel 2 NM 16.75 26.99 10.24 -1.11 -11.35 Access denied
P-15DD Bedrock Fr Sump Plume Plume 5/26/04 73.6 ET 61,566.42 646,549.59 45.48 47.68 PVC 2 NM 68.50 73.50 5.00 -23.02 -28.02 New well 
P-16S Water Table Fr Sump Plume Side gradient 5/27/04 26.3 ET 61,252.28 646,614.49 40.39 42.61 PVC 2 NM 16.20 26.20 10.00 24.19 14.19 New well 
P-17D Deep Alluvium Fr Sump Plume Plume 6/1/04 61.0 ET 61,454.90 646,294.46 38.26 41.02 PVC 2 NM 50.10 60.10 10.00 -11.84 -21.84 New well 
P-18S Water Table Fr Sump Plume Plume 5/28/04 16.6 ET 61,264.59 646,400.30 36.55 39.08 PVC 2 NM 6.40 16.40 10.00 30.15 20.15 New well 
P-18D Deep Alluvium Fr Sump Plume Plume 5/31/04 50.0 ET 61,251.81 646,401.63 36.26 38.52 PVC 2 NM 35.00 45.00 10.00 1.26 -8.74 New well 
P-19S Water Table Fr Sump Plume Plume 5/28/04 15.8 ET 61,142.30 646,327.82 33.89 36.37 PVC 2 NM 5.60 15.60 10.00 28.29 18.29 New well 
P-19D Deep Alluvium Fr Sump Plume Plume 6/30/04 36.5 ET 61,148.14 646,344.38 34.32 36.45 PVC 2 NM 25.70 35.70 10.00 8.62 -1.38 New well 

Notes:
1  Horizontal coordinates in Puerto Rico State Plane (feet), Zone 1, NAD 27
2  Vertical datum is NGVD29 (in feet above mean sea level)

Abd  Abandoned
SDB  Sludge Drying Beds

Fr Sump  French Sump
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Table 2-3
Well Construction Details

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

SURVEY DATA WELL CONSTRUCTION DATA

Well No. Aquifer Zone Well Purpose Well Location

Well 
Install 
Date

Boring 
Depth
(ft bls)

Installed 
By

Northing 
Coord1

(ft)

Easting 
Coord1

(ft)

Land 
Surface 

Elev2 

(ft msl)

Top Of 
Casing 
Elev2 

(ft msl)

Casing 
Material

Casing 
Diam
(in)

Meas 
Well 

Depth 
12/00

(ft btoc)

Well 
Screen 

Top 
Depth
(ft bls)

Well 
Screen 
Bottom 
Depth
(ft bls)

Well 
Screen 
Length

(ft)

Well 
Screen 

Top Elev.
(ft msl)

Well 
Screen 
Bottom 

Elev.
(ft msl)

Comments

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P- 1 Water Table Background Upgradient 8/1/86 25.5 Law 62,341.44 646,753.65 67.54 68.71 St Steel 2 26.07 14.00 24.00 10.00 53.54 43.54
P- 1A Deep Saprolite Background Upgradient 8/7/86 70.0 Law 62,332.96 646,758.71 67.47 68.71 St Steel 2 66.07 53.50 63.50 10.00 13.97 3.97
P- 2 Water Table SDB monitoring Downgradient 8/1/86 20.5 Law 62,175.13 646,757.55 61.85 63.60 St Steel 2 21.05 8.50 18.50 10.00 53.35 43.35
P- 2A Deep Alluvium SDB monitoring Downgradient 8/20/86 69.0 Law 62,184.27 646,754.38 62.23 63.46 St Steel 2 61.04 48.50 58.50 10.00 13.73 3.73
P- 3 Water Table SDB monitoring Downgradient 8/4/86 25.5 Law 62,176.17 646,831.62 63.54 64.58 St Steel 2 25.95 14.00 24.50 10.50 49.54 39.04
P- 3A Deep Alluvium SDB monitoring Downgradient 8/15/86 70.0 Law 62,172.74 646,822.46 63.23 64.68 St Steel 2 61.05 49.00 59.50 10.50 14.23 3.73
P- 4 Water Table Fr Sump Plume Downgradient 7/29/86 19.11 Law 61,768.07 646,693.08 51.25 52.92 St Steel 2 21.04 9.10 19.10 10.00 42.15 32.15
P- 4A Abandoned Fr Sump Plume Downgradient 7/31/86 63.0 Law NM NM 51.66 52.88 St Steel 2 NM 48.00 58.00 10.00 3.66 -6.34 Abd, Grout contam.
P- 5 Water Table Fr Sump Plume Side gradient 8/4/86 20.5 Law 61,952.31 646,346.71 52.29 53.90 St Steel 2 21.03 8.00 19.00 11.00 44.29 33.29
P- 5A Deep Saprolite Fr Sump Plume Side gradient 9/15/86 70.0 Law 62,082.16 646,300.78 51.14 52.51 St Steel 2 61.06 48.50 58.50 10.00 2.64 -7.36
P- 6 Water Table SDB monitoring Downgradient 8/30/88 26.0 SEC 62,162.58 646,794.32 63.05 63.70 St Steel 2 20.23 9.00 19.35 10.35 54.05 43.70
P- 7 Water Table Fr Sump Plume Plume 2/3/89 18.15 SEC 61,584.71 646,670.60 47.64 49.73 St Steel 2 18.71 7.62 17.82 10.20 40.02 29.82
P- 7A Deep Saprolite Fr Sump Plume Plume 2/2/89 58.2 SEC 61,591.94 646,669.50 47.80 49.67 St Steel 2 50.29 47.79 57.77 9.98 0.01 -9.97
P- 8 Water Table Fr Sump Plume Downgradient 2/3/89 17.7 SEC 61,723.60 646,834.01 52.19 54.87 St Steel 2 20.03 7.22 17.42 10.20 44.97 34.77
P- 9 Water Table Fr Sump Plume Plume 2/6/89 17.4 SEC 61,809.43 646,572.08 50.35 52.32 St Steel 2 20.07 7.20 18.12 10.92 43.15 32.23 Casing bent
P-10A Deep All/Sap Fr Sump Plume Plume 2/9/89 51.5 SEC 61,677.96 646,579.67 47.92 49.86 St Steel 2 50.86 37.57 48.40 10.83 10.35 -0.48
P-11 Water Table Fr Sump Plume Plume 2/8/89 13.2 SEC 61,858.48 646,802.13 52.95 54.68 St Steel 2 15.17 3.00 13.20 10.20 49.95 39.75
P-12 Water Table Fr Sump Plume Downgradient 11/20/89 29.5 SEC 60,532.31 646,363.53 19.70 21.82 St Steel 2 NM 12.00 28.56 16.56 7.70 -8.86 Well Lost
P-13D Deep Alluvium Fr Sump Plume Downgradient 6/28/91 62.7 SEC 59,887.50 644,921.77 20.40 22.10 St Steel 2 NM 53.26 63.54 10.28 -32.86 -43.14 Access denied
P-13S Water Table Fr Sump Plume Downgradient 7/5/91 28.7 SEC 59,900.62 644,923.09 19.59 23.25 St Steel 2 NM 16.34 26.58 10.24 3.25 -6.99 Access denied
P-14D Deep Alluvium Fr Sump Plume Downgradient 7/10/91 67.8 SEC 59,364.25 645,861.75 16.28 19.38 St Steel 2 NM 56.90 67.14 10.24 -40.62 -50.86 Access denied
P-14S Water Table Fr Sump Plume Downgradient 7/13/91 30.5 SEC 59,368.63 645,871.14 15.64 18.07 St Steel 2 NM 16.75 26.99 10.24 -1.11 -11.35 Access denied
P-15DD Bedrock Fr Sump Plume Plume 5/26/04 73.6 ET 61,566.42 646,549.59 45.48 47.68 PVC 2 NM 68.50 73.50 5.00 -23.02 -28.02 New well 
P-16S Water Table Fr Sump Plume Side gradient 5/27/04 26.3 ET 61,252.28 646,614.49 40.39 42.61 PVC 2 NM 16.20 26.20 10.00 24.19 14.19 New well 
P-17D Deep Alluvium Fr Sump Plume Plume 6/1/04 61.0 ET 61,454.90 646,294.46 38.26 41.02 PVC 2 NM 50.10 60.10 10.00 -11.84 -21.84 New well 
P-18S Water Table Fr Sump Plume Plume 5/28/04 16.6 ET 61,264.59 646,400.30 36.55 39.08 PVC 2 NM 6.40 16.40 10.00 30.15 20.15 New well 
P-18D Deep Alluvium Fr Sump Plume Plume 5/31/04 50.0 ET 61,251.81 646,401.63 36.26 38.52 PVC 2 NM 35.00 45.00 10.00 1.26 -8.74 New well 
P-19S Water Table Fr Sump Plume Plume 5/28/04 15.8 ET 61,142.30 646,327.82 33.89 36.37 PVC 2 NM 5.60 15.60 10.00 28.29 18.29 New well 
P-19D Deep Alluvium Fr Sump Plume Plume 6/30/04 36.5 ET 61,148.14 646,344.38 34.32 36.45 PVC 2 NM 25.70 35.70 10.00 8.62 -1.38 New well 

Notes:
1  Horizontal coordinates in Puerto Rico State Plane (feet), Zone 1, NAD 27
2  Vertical datum is NGVD29 (in feet above mean sea level)

Abd  Abandoned
SDB  Sludge Drying Beds

Fr Sump  French Sump
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Table 2-4
Analytical Summary

GE Puerto Rico Investment, Inc. facility
Patillas, Puerto Rico

SAMPLE_ID LOGDATE Media
Sample 
Type

VOCs 
SW8260B

Alkalinity
 E310_1

Hardness 
E130_2

TDS
 E160_1

TOC 
E415_1

NH3 
E350_1

Cl- 
E325_2

Nitrate 
E353_2

Sulfate 
E375_4

Metals 
SW6010B

P-1 11-Jun-04 Groundwater Normal 0 2 1 1 1 1 1 1 1 6
P-1A 11-Jun-04 Groundwater Normal 0 2 1 1 1 1 1 1 1 6
P-4 10-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-7 11-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-7A 11-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-8 28-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-9 28-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-9-A 28-Jun-04 Groundwater Dupe 38 2 1 1 1 1 1 1 1 6
P-10A 10-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-11 28-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-15D 28-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-16S 29-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-17D 29-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-18D 29-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-18D-A 29-Jun-04 Groundwater Dupe 38 2 1 1 1 1 1 1 1 6
P-18S 29-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-19D 01-Jul-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
P-19S 29-Jun-04 Groundwater Normal 38 2 1 1 1 1 1 1 1 6
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Supplemental RFI 
GE Puerto Rico Investment, Inc. Facility 

Earth Tech Project No: 76058  Patillas, Puerto Rico 

76058\wp\draft rfi\text\Sup-RFI_1      February 2005 

Table 2-5 
Sample Nomenclature 

GE Puerto Rico Investment, Inc. Facility 
Patillas, Puerto Rico 

 
Sample 

Type 
Sequence 
Number 

Special 
Identifier 

QC 
Suffix 

P- 
 
 

Use the existing 
numbers for all 
current 
installations, and 
increase the 
numbers by 1 for 
each new location 
in a series. 

Wells: 
Nothing or S – water table monitoring 

well 
A or D – wells installed deeper into the 

water table aquifer 
DD – one well installed into the 

bedrock aquifer 
 

-a field duplicate 
-b field split (none taken) 
-c trip blank 
-d equipment rinsate blank 
-ms matrix spike 
-msd matrix spike duplicate 
-t temperature blank 

 
NOTES: 
 
Sample Type: P - groundwater sample from a monitoring well 

 
Sequence No: Installed seven new wells at five locations (two were completed as well pairs).  We began 

the new well numbers where the old well number series stopped (P-15, P-16, P-17, P-18, 
and P-19).   
 

QC Suffix:   In the event that a QC sample (such as a trip blank or a temperature blank) was not 
collected from an environmental medium, that sample was identified by giving it the 
same number as a valid sample on that same Chain of Custody, but with the appropriate 
lower-case suffix.  Examples of valid QC sample labels follows: 

P-10A-a (duplicate water sample from well P-10A)  
P-10A-c (trip blank accompanying the P-10A groundwater sample) 

 
 



Table 3-1
Summary of Groundwater Elevations

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Water Level Elevation (ft msl)
Well ID 8/31/88 10/31/88 12/7/88 12/16/88 1/30/89 2/13/89 6/14/89 9/16/89 11/28/90 7/15/91 8/27/92 11/10/92 2/1/93 5/6/93 11/18/93 2/22/94 5/24/94 9/1/94 11/22/94 3/5/95 6/6/95 10/3/95

P- 1 59.59 60.13 60.41 60.14 60.52 60.07 59.60 57.23 57.37 55.08 59.67
P- 1A 59.25 59.54 59.80 59.48 59.82 59.33 58.60 56.56 56.89 54.52 59.15
P- 2 55.47 55.35 55.56 55.33 55.58 55.32 54.10 53.60 54.24 51.84 55.31
P- 2A 50.89 51.46 50.47 50.00 50.44 50.02 48.66 48.42 48.95 46.60 50.63
P- 3 55.89 55.91 56.01 55.79 56.05 55.70 55.46 54.05 54.21 52.30 55.77
P- 3A 51.58 51.39 51.30 50.68 51.26 50.71 51.38 49.12 49.60 47.34 51.35
P- 4 46.42 45.25 45.65 45.30 45.51 45.23 45.37 45.03 42.62 45.00 46.05 44.82 43.40 43.00 42.46
P- 4A 40.68 40.05 39.02 38.21 38.60
P- 5 43.59 43.11 42.67 41.80 42.10 41.63 40.70 41.73 39.23 41.69 43.15 41.58 39.66 39.78 39.47
P- 5A 37.61 36.30 34.97 33.81 34.04 33.64 31.66 34.83 30.78 34.39 37.59 34.77 30.95 31.48 31.13
P- 6 55.53 55.51 55.27 55.54 55.27 54.02 53.57 53.74 51.86 54.44 55.28
P- 7 42.31 41.73 42.03 39.61 41.82 42.92 41.75 41.39 41.93 40.50 40.12 38.63 41.58 37.72 39.76 41.94
P- 7A 34.27 35.22 35.57 32.22 38.16 35.71 32.57 35.77 33.64 32.88 30.91 35.40 30.68 32.26 35.89
P- 8 46.63 46.07 46.41 44.37 47.27 46.82 46.17 45.42 44.50 46.17 44.20
P- 9 43.74 45.92 44.14 41.48 44.03 45.43 43.82 42.01 43.66 42.34 41.91 40.32 44.05 39.99 41.87 44.36
P-10A 33.76 33.61 35.17 31.52 34.81 37.84 35.32 31.84 35.56 33.24 32.38 30.38 34.93 30.11 31.82 35.56
P-11 48.80 48.48 48.62 47.02 48.76 49.32 48.73 47.84 49.03 47.93 47.38 45.40 48.60 45.19 46.90 48.58
P-12 13.64 10.64 13.12 16.80 13.37 10.36 13.72 11.36 11.10 9.50 13.62 8.82 11.11 14.70
P-13S 7.83 7.79 8.22 7.55 7.12 6.80 6.80
P-13D 8.55 7.79 8.29 7.52 7.02 7.28 6.86
P-14S 4.49 5.16 6.21 5.07 3.97 4.37 3.87
P-14D 4.98 5.29 6.36 5.14 4.19 4.68 5.36
P-15DD
P-16S
P-17D
P-18S
P-18D
P-19S
P-19D

Minimum 37.61 36.30 34.97 33.81 34.04 33.64 31.66 48.42 13.64 4.49 5.16 6.21 5.07 3.97 13.72 11.36 4.37 9.50 13.62 8.82 3.87 14.70
Maximum 59.59 60.13 60.41 60.14 60.52 60.07 59.60 57.23 57.37 55.08 54.44 59.67 48.73 47.84 49.03 47.93 47.38 45.40 48.60 46.17 46.90 48.58

NOTE:  A blank cell indicates that either the well did not exist or no measurement was available on that date.
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Table 3-1
Summary of Groundwater Elevations

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Well ID

P- 1
P- 1A
P- 2
P- 2A
P- 3
P- 3A
P- 4
P- 4A
P- 5
P- 5A
P- 6
P- 7
P- 7A
P- 8
P- 9
P-10A
P-11
P-12
P-13S
P-13D
P-14S
P-14D
P-15DD
P-16S
P-17D
P-18S
P-18D
P-19S
P-19D

Minimum
Maximum

Water Level Elevation (ft msl)
1/16/96 4/30/96 7/16/96 10/14/96 2/19/97 6/3/97 10/3/97 2/3/98 6/2/98 11/4/98 5/11/99 8/10/99 12/15/99 12/14/00 12/11/01 10/7/03 10/20/03 12/29/03 6/7/04 6/28/04 Min Avg Max # of Meas

56.80 56.38 54.76 55.85 58.60 58.11 57.58 54.76 58.22 60.52 18
56.01 54.09 55.24 57.98 57.37 56.69 54.09 57.67 59.82 17
52.75 52.63 51.18 52.10 53.89 53.56 53.02 51.18 53.93 55.58 18
47.00 45.90 46.90 48.52 47.92 47.27 45.90 48.83 51.46 17
53.20 53.07 51.56 52.48 54.28 53.96 53.43 51.56 54.40 56.05 18
47.80 46.66 47.58 49.18 48.60 47.99 46.66 49.62 51.58 17

44.59 43.92 45.14 44.22 42.24 42.82 42.07 43.00 43.99 43.62 42.81 42.07 44.21 46.42 26
38.21 39.31 40.68 5

41.85 42.00 43.15 43.20 39.98 40.18 39.50 40.69 41.96 41.49 40.44 39.23 41.40 43.59 26
35.53 35.73 37.62 35.61 31.67 32.36 30.94 33.50 35.84 34.81 32.98 30.78 34.02 37.62 26

52.72 52.60 51.13 52.06 53.82 53.51 52.97 51.13 53.82 55.54 18
40.84 38.83 41.28 41.33 43.22 39.22 41.20 40.18 39.68 42.42 39.48 40.39 40.88 38.88 39.86 39.31 40.15 41.26 40.69 39.90 26.00 40.29 43.22 37
35.60 31.76 36.67 34.86 32.79 31.73 35.83 33.55 32.66 37.81 32.21 33.95 35.57 32.41 33.43 32.25 34.34 36.05 35.38 33.89 26.00 33.89 38.16 36

46.05 45.12 45.42 44.24 44.67 43.67 43.62 45.11 43.66 43.66 43.39 43.29 43.29 45.04 47.27 23
43.62 40.91 43.81 43.59 42.52 41.25 43.47 42.51 41.63 44.53 41.77 42.80 43.57 41.51 42.05 41.22 42.43 43.59 43.28 42.29 24.00 42.31 45.92 37
35.13 32.03 37.36 34.23 32.01 31.18 35.81 32.86 32.06 37.52 31.87 31.29 36.01 31.78 32.91 31.64 33.91 35.81 35.06 33.40 23.00 33.37 37.84 37
48.76 46.26 48.08 49.03 48.20 46.69 47.68 47.58 47.18 48.56 47.26 48.02 47.98 46.90 47.35 46.22 46.78 47.45 47.32 46.86 22.00 46.99 49.32 37
15.07 10.62 18.22 8.82 13.15 21.00 18

8.74 6.45 6.45 7.48 8.74 9
8.65 6.44 6.44 7.60 8.65 9
6.04 4.09 3.87 4.81 6.21 9
6.33 4.21 4.19 5.17 6.36 9

33.88 32.26 32.26 33.07 33.88 2
26.02 26.02 26.02 26.02 1
30.61 30.61 30.61 30.61 1
26.84 26.84 26.84 26.84 1
26.03 26.03 26.03 26.03 1
26.29 26.29 26.29 26.29 1
25.01 25.01 25.01 25.01 1

15.07 10.62 6.04 34.23 32.01 31.18 35.73 32.86 32.06 37.52 31.87 31.29 35.57 31.67 32.36 30.94 33.50 35.81 33.88 4.09 3.87 4.81
48.76 46.26 48.08 49.03 48.20 46.69 47.68 47.58 47.18 48.56 47.26 48.02 47.98 56.80 56.38 54.76 55.85 58.60 58.11 57.58 58.22 60.52
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Table 4-1
Concentrations of TCA, DCA, and DCE in Groundwater – 1989-2004

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Well ID Number
Constituent Date Shallow Zone Deeper Zone

Name Sampled On-Site Off-Site On-Site Off-Site
P-4 P-5 P-7 P-8 P-9 P-11 P-12 P-13S P-14S P-16S P-18S P-19S P-5A P-7A P-10A P-15DD P-13D P-14D P-17D P-18D P-19D

1,1,1-TCA 2/17/89 0.1 0.1 20 9 0.1 911 0.1 0.1 26
(µg/L) 11/16/89 2

7/16/91 0.1 25 0.1 0.1 1180 3 0.1 0.1 10 0.1 0.1 0.1
8/27/92 0.1 0.1 4 0.1 0.1 139 0.1 0.1 0.1 0.1 15 0.1 0.1

11/12/92 0.1 0.1 0.1 0.1 0.1 20 0.1 0.1 0.1 0.1 12 7 0.1 0.1
2/2/93 0.1 0.1 0.1 0.1 0.1 80 0.1 0.1 0.1 0.1 23 0.1 0.1 0.1
5/6/93 0.1 0.1 0.1 0.1 0.1 115 0.1 0.1 0.1 0.1 17 0.1 0.1 0.1
8/12/93 0.1 0.1 148 0.1 11 0.1

11/18/93 5 2 736 3 11 0.1
2/22/94 14 0.1 520 2 4 9
5/25/94 0.1 0.1 13 0.1 0.1 649 0.1 0.1 0.1 0.1 0.1 7 0.1 0.1
9/1/94 6 0.1 665 0.1 0.1 0.1

11/22/94 0.1 0.1 390 0.1 0.1 0.1
3/5/95 0.1 0.1 394 0.1 4 0.1
6/6/95 0.1 0.1 0.1 0.1 0.1 875 0.1 0.1 0.1 0.1 5 0.1 0.1 0.1
10/3/95 0.1 0.1 420 0.1 3 0.1
1/16/96 0.1 0.1 878 0.1 7 4
4/30/96 0.1 0.1 185 0.1 6 3
7/16/96 0.1 0.1 0.1 0.1 0.1 712 0.1 0.1 0.1 0.1 8 4 0.1 0.1

10/14/96 0.1 0.1 9120 5 3
2/19/97 18 0.1 5850 6 0.1
6/3/97 13 0.1 1220 3 0.1
10/3/97 0.1 0.1 0.1 0.1 0.1 1050 0.1 4 0.1
2/3/98 0.1 0.1 118 0.1 0.1
6/2/98 0.1 0.1 113 0.1 0.1
11/4/98 0.1 0.1 0.1 2410 0.1 10 0.1 0.1 0.1
5/11/99 0.1 9 0.1 17 0.1 0.1
8/10/99 0.1 0.1 0.1 27 0.1 0.1

12/15/99 0.1 0.1 0.1 2040 0.1 0.1 0.1 0.1 0.1
12/14/00 0.1 0.1 0.1 0.1 0.1 6
12/11/01 0.1 0.1 0.1 0.1 0.1 6.1
6/30/04 0.1 0.1 586 0.1 0.1 0.423 1.63 0.44 0.35 1.28 0.513 0.1 1.17 1.12
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Table 4-1
Concentrations of TCA, DCA, and DCE in Groundwater – 1989-2004

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Well ID Number
Constituent Date Shallow Zone Deeper Zone

Name Sampled On-Site Off-Site On-Site Off-Site
P-4 P-5 P-7 P-8 P-9 P-11 P-12 P-13S P-14S P-16S P-18S P-19S P-5A P-7A P-10A P-15DD P-13D P-14D P-17D P-18D P-19D

1,1-DCA 2/17/89 0.1 0.1 0.1 0.1 0.1 0.1 0.1 13
(µg/L) 11/16/89 0.1

7/16/91 0.1 3 0.1 2 20 0.1 0.1 0.1 2 12 0.1 0.1
8/27/92 0.1 0.1 0.1 0.1 0.1 11 0.1 0.1 0.1 0.1 17 0.1 0.1

11/12/92 0.1 0.1 0.1 0.1 3 0.1 0.1 0.1 0.1 0.1 5 12 0.1 0.1
2/2/93 0.1 0.1 0.1 0.1 0.1 8 0.1 0.1 0.1 0.1 6 0.1 0.1 0.1
5/6/93 0.1 0.1 0.1 0.1 0.1 6 0.1 0.1 0.1 0.1 5 0.1 0.1 0.1
8/12/93 0.1 0.1 17 0.1 0.1 0.1

11/18/93 0.1 2 49 0.1 4 17
2/22/94 0.1 0.1 21 0.1 3 18
5/25/94 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 3 16 0.1 0.1
9/1/94 0.1 0.1 25 0.1 0.1 0.1

11/22/94 0.1 0.1 37 0.1 0.1 13
3/5/95 0.1 0.1 13 0.1 0.1 0.1
6/6/95 0.1 0.1 0.1 0.1 0.1 46 0.1 1 0.1 0.1 3 16 0.1 0.1
10/3/95 0.1 0.1 44 0.1 1 17
1/16/96 0.1 0.1 83 0.1 3 13
4/30/96 0.1 0.1 8 0.1 3 10
7/16/96 0.1 0.1 0.1 0.1 0.1 49 0.1 0.1 0.1 0.1 3 14 0.1 0.1

10/14/96 0.1 0.1 173 3 18
2/19/97 0.1 0.1 65 0.1 11
6/3/97 0.1 0.1 26 3 10
10/3/97 0.1 0.1 0.1 0.1 0.1 50 0.1 0.1 12
2/3/98 0.1 0.1 5 0.1 11
6/2/98 0.1 0.1 0.1 0.1 11
11/4/98 0.1 0.1 0.1 128 0.1 0.1 0.1 0.1 11
5/11/99 0.1 0.1 0.1 0.1 0.1 17
8/10/99 0.1 0.1 0.1 5 0.1 23

12/15/99 0.1 0.1 0.1 198 0.1 0.1 0.1 0.1 23
12/14/00 0.1 0.1 0.1 0.1 0.1 18
12/11/01 0.1 0.1 0.1 0.1 0.1 21
6/30/04 0.1 0.1 60.8 0.816 0.176 5.31 2.29 0.323 1.2 22.5 2.07 2.14 2.11 0.658
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Table 4-1
Concentrations of TCA, DCA, and DCE in Groundwater – 1989-2004

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Well ID Number
Constituent Date Shallow Zone Deeper Zone

Name Sampled On-Site Off-Site On-Site Off-Site
P-4 P-5 P-7 P-8 P-9 P-11 P-12 P-13S P-14S P-16S P-18S P-19S P-5A P-7A P-10A P-15DD P-13D P-14D P-17D P-18D P-19D

1,1-DCE 2/17/89 0.1 0.1 31 0.1 22 62 0.1 17 851
(µg/L) 11/16/89 30

7/16/91 0.1 30 0.1 13 409 25 0.1 0.1 21 1740 0.1 0.1
8/27/92 0.1 0.1 0.1 0.1 18 26 8 0.1 0.1 0.1 1310 0.1 0.1

11/12/92 0.1 0.1 0.1 0.1 19 1 5 0.1 0.1 0.1 37 1310 0.1 0.1
2/2/93 0.1 0.1 0.1 0.1 16 19 5 0.1 0.1 0.1 60 1320 0.1 0.1
5/6/93 0.1 0.1 5 0.1 9 25 20 0.1 0.1 0.1 40 937 0.1 0.1
8/12/93 0.1 15 29 17 29 1180

11/18/93 8 13 103 27 50 1270
2/22/94 19 12 204 30 40 1900
5/25/94 0.1 0.1 21 0.1 10 259 20 0.1 0.1 0.1 30 1500 0.1 0.1
9/1/94 16 11 271 18 24 1260

11/22/94 5 10 176 6 25 1200
3/5/95 3 8 118 12 21 960
6/6/95 0.1 0.1 8 0.1 8 295 1 0.1 0.1 0.1 22 961 0.1 0.1
10/3/95 3 6 172 4 17 1110
1/16/96 2 10 392 6 34 1260
4/30/96 2 9 62 5 24 770
7/16/96 0.1 0.1 0.1 0.1 8 160 0.1 0.1 0.1 0.1 27 1100 0.1 0.1

10/14/96 0.1 7 2260 22 924
2/19/97 14 9 1630 30 707
6/3/97 17 8 611 23 601
10/3/97 0.1 0.1 23 0.1 6 431 0.1 11 800
2/3/98 0.1 0.1 53 19 702
6/2/98 0.1 5 47 11 667
11/4/98 0.1 0.1 0.1 1120 6 0.1 0.1 12 580
5/11/99 0.1 7 13 0.1 19 857
8/10/99 0.1 0.1 13 6 18 742

12/15/99 0.1 0.1 0.1 2020 11 0.1 0.1 19 1350
12/14/00 0.1 0.1 7 0.1 16 992
12/11/01 0.1 0.1 0.1 0.1 18 974
6/30/04 0.1 0.1 360 6.32 0.1 13.2 63.8 5.4 14.1 1230 104 163 64.6 14.5

Notes: Results in the shaded rows were used to plot plume maps and plume cross sections in Section 4 of this SRFI Report.
For plotting purposes, values of 0.1 have been used to indicate non-detect results.  Blank cells indicate no analysis was made.
All results are in µg/L.
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Table 4-2
Analytical Results for Groundwater Samples – June 2004

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID PRG P-01 P-01A P-04 P-07 P-07A P-08
Date Collected MCL Tap Water 6/11/2004 6/11/2004 6/10/2004 6/11/2004 6/11/2004 6/28/2004
Lab Sample ID Criteria Criteria L0406256 L0406256 L0406242 L0406256 L0406256 L0406578

Volatile Organic Compounds by Method SW8260B (µg/L)
Acetone NS 5480 nc NA NA < 10 < 10 < 10 < 10
Benzene 5 0.345 ca NA NA < 1 < 1 < 1 < 1
Bromochloromethane NS NS NA NA < 1 < 1 < 1 < 1
Bromodichloromethane 80 M2   0.18 ca NA NA < 1 < 1 < 1 < 1
Bromoform 80 M2   8.5 ca* NA NA < 1 < 1 < 1 < 1
Bromomethane NS 8.7 nc NA NA < 1 < 1 < 1 < 1
Butanone, 2-  (MEK) NS 6970 nc NA NA < 10 < 10 < 10 < 10
Carbon Disulfide NS 1000 nc NA NA < 1 < 1 < 1 < 1
Carbon Tetrachloride 5 0.17 ca* NA NA < 1 < 1 < 1 < 1
Chlorobenzene 100 110 nc NA NA < 1 < 1 < 1 < 1
Chloroethane NS 4.6 ca NA NA < 1 < 1 < 1 < 1
Chloroform 80 0.166 ca NA NA 0.258 J/B/K < 1 < 1 < 1
Chloromethane NS 158 nc NA NA < 1 < 1 < 1 < 1
Dibromochloromethane 80 M2   0.13 ca NA NA < 1 < 1 < 1 < 1
Dichlorobenzene, 1,2- 600 370 nc NA NA < 1 < 1 < 1 < 1
Dichlorobenzene, 1,3- NS 183 nc NA NA < 1 < 1 < 1 < 1
Dichlorobenzene, 1,4- 75 0.5 ca NA NA < 1 < 1 < 1 < 1
Dichloroethane, 1,1- NS 810 nc NA NA < 1 < 1 1.18 60.8
Dichloroethane, 1,2- 5 0.12 ca* NA NA < 1 < 1 < 1 < 1
Dichloroethene, 1,1- 7 340 nc NA NA < 1 < 1 14.1 360
Dichloroethene, cis-1,2- 70 61 nc NA NA < 1 < 1 < 1 < 1
Dichloroethene, trans-1,2- 100 120 nc NA NA < 1 < 1 < 1 < 1
Dichloropropane, 1,2- 5 0.16 ca* NA NA < 1 < 1 < 1 < 1
Dichloropropene, cis-1,3- NS 0.4 ca   Sa NA NA < 1 < 1 < 1 < 1
Dichloropropene, trans-1,3- NS 0.4 ca   Sa NA NA < 1 < 1 < 1 < 1
Ethylbenzene 700 1340 nc NA NA < 1 < 1 < 1 < 1
Hexanone, 2-  (MBK) NS NS NA NA < 10 < 10 < 10 < 10
Methylene Chloride 5 4.3 ca NA NA < 5 < 5 < 5 < 5
Pentanone, 4-Methyl-2-  (MIBK) NS 1990 nc NA NA < 10 < 10 < 10 < 10
Styrene 100 1600 nc NA NA < 1 < 1 < 1 < 1
Tetrachloroethane, 1,1,2,2- NS 0.055 ca NA NA < 1 < 1 < 1 < 1
Tetrachloroethene 5 0.104 ca NA NA < 1 < 1 < 1 5.94
Toluene 1000 720 nc NA NA < 1 < 1 < 1 < 1
Trichloroethane, 1,1,1- 200 3200 nc NA NA < 1 < 1 0.35 J// 586
Trichloroethane, 1,1,2- 5 0.2 ca NA NA < 1 < 1 < 1 < 1
Trichloroethene 5 0.028 ca NA NA < 1 < 1 < 1 3.53
Vinyl Chloride 2 0.02 ca NA NA < 1 < 1 < 1 2.14  /B/K 
Xylenes, Total 10000 206 nc NA NA < 1 < 1 < 1 < 1

ICP Metals by Method SW6010B (µg/L)
Calcium NS NS 35600 29100 26100 25900 34300 35500
Iron 300 11000 nc 274 555 < 40 212 312 10200
Magnesium NS NS 17900 18900 15100 15800 16700 15000
Manganese 50 880 nc < 10 22.7 < 10 < 10 32.7 1020
Potassium NS NS 353 J// 389 J// 382 J// < 1000 296 J// 639 J//
Sodium NS NS 42600 40900 32800 27500 41700 32100

Hardness as CaCO3 by Method E130.2 (µg/L)
Hardness (as CaCO3) NS NS 152000 142000 124000 119000 155000 163000

TDS by Method E160.1 (µg/L)
Total Dissolved Solids NS NS 294000 294000 278000 320000 288000 264000

Alkalinity by Method E310.1 (µg/L)
Alkalinity, Bicarbonate (AS CACO3) NS NS 148000 151000 130000 106000 181000 178000
Alkalinity, Carbonate (as CACO3) NS NS < 10000 < 10000 < 10000 < 10000 < 10000 < 10000

Chloride by Method E325.2 (µg/L)
Chloride 250000 NS 31300 23200 19600 25100 45000 61000

Nitrogen, Ammonia (as N) by Method E350.1 (µg/L)
Ammonia NS NS 80 J// < 100 < 100 66 J// 69 J// 161

Nitrate-Nitrite by Method E353.2 (µg/L)
Nitrate 10000 10000 nc 2450 2990 2210 5340 1620 81.1

Sulfate by Method E375.4 (µg/L)
Sulfate (as SO4) 250000 NS 57700 44200 32700 43000 31200 21900

TOC by Method E415.1 (µg/L)
Total Organic Carbon NS NS 6410 4410 2920 4580 6240 3800
Notes:
NS - No Standard
nc - Noncancer PRG
ca - Cancer PRG
ca* - Cancer PRG (where nc < 100X ca)
ca** - Cancer PRG (where nc < 10X ca)
M2 - 1998 Final Rule for Disinfectants and Disinfection By-products: The total for trihalomethanes is 0.08 mg/L.
Sa - The value for the 1,3-dichloropropene was used as a surrogate value
NA - Not Analyzed
Shading indicates the analyte was detected
Bold outline indicates the concentration exceeds the screening criteria
See Table 4-3 for explanation of data qualifiers. 
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Table 4-2
Analytical Results for Groundwater Samples – June 2004

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID PRG P-09 P-10A P-11 P-15DD P-16S P-17D
Date Collected MCL Tap Water 6/28/2004 6/10/2004 6/28/2004 6/28/2004 6/29/2004 6/29/2004
Lab Sample ID Criteria Criteria L0406578 L0406242 L0406578 L0406578 L0406598 L0406598

Volatile Organic Compounds by Method SW8260B (µg/L)
Acetone NS 5480 nc < 10 < 10 < 10 < 10 < 10 < 10
Benzene 5 0.345 ca < 1 < 1 < 1 < 1 0.211 J// < 1
Bromochloromethane NS NS < 1 < 1 < 1 < 1 < 1 < 1
Bromodichloromethane 80 M2   0.18 ca < 1 < 1 < 1 < 1 < 1 < 1
Bromoform 80 M2   8.5 ca* < 1 < 1 < 1 < 1 < 1 < 1
Bromomethane NS 8.7 nc < 1 < 1 < 1 < 1 < 1 < 1
Butanone, 2-  (MEK) NS 6970 nc < 10 < 10 < 10 < 10 < 10 < 10
Carbon Disulfide NS 1000 nc < 1 < 1 < 1 < 1 < 1 < 1
Carbon Tetrachloride 5 0.17 ca* < 1 < 1 < 1 < 1 < 1 < 1
Chlorobenzene 100 110 nc < 1 < 1 < 1 < 1 < 1 < 1
Chloroethane NS 4.6 ca < 1 < 1 < 1 < 1 < 1 < 1
Chloroform 80 0.166 ca < 1 1.69 < 1 < 1 0.21 J// < 1
Chloromethane NS 158 nc < 1 < 1 < 1 < 1 < 1 < 1
Dibromochloromethane 80 M2   0.13 ca < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,2- 600 370 nc < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,3- NS 183 nc < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,4- 75 0.5 ca < 1 < 1 < 1 < 1 < 1 < 1
Dichloroethane, 1,1- NS 810 nc 0.816 J// 22.5 0.176 J// 2.07 5.31 2.14
Dichloroethane, 1,2- 5 0.12 ca* < 1 2.03 < 1 < 1 < 1 < 1
Dichloroethene, 1,1- 7 340 nc 6.32 1230 < 1 104 13.2 163
Dichloroethene, cis-1,2- 70 61 nc < 1 < 1 < 1 < 1 < 1 < 1
Dichloroethene, trans-1,2- 100 120 nc < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropane, 1,2- 5 0.16 ca* < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropene, cis-1,3- NS 0.4 ca   Sa < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropene, trans-1,3- NS 0.4 ca   Sa < 1 < 1 < 1 < 1 < 1 < 1
Ethylbenzene 700 1340 nc < 1 < 1 < 1 < 1 < 1 < 1
Hexanone, 2-  (MBK) NS NS < 10 < 10 < 10 < 10 < 10 < 10
Methylene Chloride 5 4.3 ca < 5 < 5 < 5 < 5 < 5 < 5
Pentanone, 4-Methyl-2-  (MIBK) NS 1990 nc < 10 < 10 < 10 < 10 < 10 < 10
Styrene 100 1600 nc < 1 < 1 < 1 < 1 < 1 < 1
Tetrachloroethane, 1,1,2,2- NS 0.055 ca < 1 < 1 < 1 < 1 < 1 < 1
Tetrachloroethene 5 0.104 ca < 1 0.404 J// < 1 < 1 < 1 < 1
Toluene 1000 720 nc < 1 < 1 < 1 < 1 < 1 < 1
Trichloroethane, 1,1,1- 200 3200 nc < 1 1.28 < 1 0.513 J// 0.423 J// < 1
Trichloroethane, 1,1,2- 5 0.2 ca < 1 0.641 J// < 1 < 1 < 1 < 1
Trichloroethene 5 0.028 ca < 1 0.424 J// 0.435 J// < 1 < 1 < 1
Vinyl Chloride 2 0.02 ca < 1 < 1 < 1 < 1 < 1 < 1
Xylenes, Total 10000 206 nc < 1 < 1 < 1 < 1 < 1 < 1

ICP Metals by Method SW6010B (µg/L)
Calcium NS NS 26800 36500 28100 33400 48600 31900
Iron 300 11000 nc 60.2  /B/K 347 224 193 6230 718
Magnesium NS NS 13900 18700 15700 17600 20300 15300
Manganese 50 880 nc < 10 5.9 J// 750 34.8 1810 31.1
Potassium NS NS 310 J// 449 J// 314 J// 442 J// 1220 437 J//
Sodium NS NS 33100 43500 33700 59400 58200 65900

Hardness as CaCO3 by Method E130.2 (µg/L)
Hardness (as CaCO3) NS NS 127000 167000 140000 155000 231000 150000

TDS by Method E160.1 (µg/L)
Total Dissolved Solids NS NS 206000 324000 252000 278000 384000 384000

Alkalinity by Method E310.1 (µg/L)
Alkalinity, Bicarbonate (AS CACO3) NS NS 133000 185000 149000 208000 296000 219000
Alkalinity, Carbonate (as CACO3) NS NS < 10000 < 10000 < 10000 < 10000 < 10000 < 10000

Chloride by Method E325.2 (µg/L)
Chloride 250000 NS 22300 28000 25200 25200 17100 27300

Nitrogen, Ammonia (as N) by Method E350.1 (µg/L)
Ammonia NS NS 147 72 J// 149 227 168 141

Nitrate-Nitrite by Method E353.2 (µg/L)
Nitrate 10000 10000 nc 2810 2690 2250 2210 < 50 1470

Sulfate by Method E375.4 (µg/L)
Sulfate (as SO4) 250000 NS 31400 50600 33200 41200 44600 51900

TOC by Method E415.1 (µg/L)
Total Organic Carbon NS NS 1800 3690 3380 2330 5520 3570
Notes:
NS - No Standard
nc - Noncancer PRG
ca - Cancer PRG
ca* - Cancer PRG (where nc < 100X ca)
ca** - Cancer PRG (where nc < 10X ca)
M2 - 1998 Final Rule for Disinfectants and Disinfection By-products: The total for trihalomethanes is 0.08 mg/L.
Sa - The value for the 1,3-dichloropropene was used as a surrogate value
NA - Not Analyzed
Shading indicates the analyte was detected
Bold outline indicates the concentration exceeds the screening criteria
See Table 4-3 for explanation of data qualifiers. 
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Table 4-2
Analytical Results for Groundwater Samples – June 2004

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID PRG P-18D P-18S P-19D P-19S Exceedance  Summary
Date Collected MCL Tap Water 6/29/2004 6/29/2004 7/1/2004 6/29/2004 No. of No. of No. > No. >
Lab Sample ID Criteria Criteria L0406598 L0406598 L0407056 L0406598 Analyses Detects MCL PRG

Volatile Organic Compounds by Method SW8260B (µg/L)
Acetone NS 5480 nc < 10 < 10 < 10 < 10 14 0 NS 0
Benzene 5 0.345 ca < 1 < 1 < 1 < 1 14 1 0 0
Bromochloromethane NS NS < 1 < 1 < 1 < 1 14 0 NS NS
Bromodichloromethane 80 M2   0.18 ca < 1 < 1 < 1 < 1 14 0 0 0
Bromoform 80 M2   8.5 ca* < 1 < 1 < 1 < 1 14 0 0 0
Bromomethane NS 8.7 nc < 1 < 1 < 1 < 1 14 0 NS 0
Butanone, 2-  (MEK) NS 6970 nc < 10 < 10 < 10 < 10 14 0 NS 0
Carbon Disulfide NS 1000 nc < 1 < 1 < 1 < 1 14 0 NS 0
Carbon Tetrachloride 5 0.17 ca* < 1 < 1 < 1 < 1 14 0 0 0
Chlorobenzene 100 110 nc < 1 < 1 < 1 < 1 14 0 0 0
Chloroethane NS 4.6 ca < 1 < 1 < 1 < 1 14 0 NS 0
Chloroform 80 0.166 ca 0.871 J// 1.06 2.16 0.934 J// 14 7 0 7
Chloromethane NS 158 nc < 1 < 1 < 1 < 1 14 0 NS 0
Dibromochloromethane 80 M2   0.13 ca < 1 < 1 < 1 < 1 14 0 0 0
Dichlorobenzene, 1,2- 600 370 nc < 1 < 1 < 1 < 1 14 0 0 0
Dichlorobenzene, 1,3- NS 183 nc < 1 < 1 < 1 < 1 14 0 NS 0
Dichlorobenzene, 1,4- 75 0.5 ca < 1 < 1 < 1 < 1 14 0 0 0
Dichloroethane, 1,1- NS 810 nc 2.11 2.29 0.658 J// 0.323 J// 14 12 NS 0
Dichloroethane, 1,2- 5 0.12 ca* < 1 < 1 < 1 < 1 14 1 0 1
Dichloroethene, 1,1- 7 340 nc 64.6 63.8 14.5 5.4 14 11 9 2
Dichloroethene, cis-1,2- 70 61 nc < 1 < 1 < 1 < 1 14 0 0 0
Dichloroethene, trans-1,2- 100 120 nc < 1 < 1 < 1 < 1 14 0 0 0
Dichloropropane, 1,2- 5 0.16 ca* < 1 < 1 < 1 < 1 14 0 0 0
Dichloropropene, cis-1,3- NS 0.4 ca   Sa < 1 < 1 < 1 < 1 14 0 NS 0
Dichloropropene, trans-1,3- NS 0.4 ca   Sa < 1 < 1 < 1 < 1 14 0 NS 0
Ethylbenzene 700 1340 nc < 1 < 1 < 1 < 1 14 0 0 0
Hexanone, 2-  (MBK) NS NS < 10 < 10 < 10 < 10 14 0 NS NS
Methylene Chloride 5 4.3 ca < 5 < 5 < 5 < 5 14 0 0 0
Pentanone, 4-Methyl-2-  (MIBK) NS 1990 nc < 10 < 10 < 10 < 10 14 0 NS 0
Styrene 100 1600 nc < 1 < 1 < 1 < 1 14 0 0 0
Tetrachloroethane, 1,1,2,2- NS 0.055 ca < 1 < 1 < 1 < 1 14 0 NS 0
Tetrachloroethene 5 0.104 ca < 1 < 1 < 1 < 1 14 2 1 2
Toluene 1000 720 nc < 1 < 1 < 1 < 1 14 0 0 0
Trichloroethane, 1,1,1- 200 3200 nc 1.17 1.63 1.12 0.44 J// 14 9 1 0
Trichloroethane, 1,1,2- 5 0.2 ca < 1 < 1 < 1 < 1 14 1 0 1
Trichloroethene 5 0.028 ca < 1 < 1 < 1 < 1 14 3 0 3
Vinyl Chloride 2 0.02 ca < 1 < 1 < 1 < 1 14 1 1 1
Xylenes, Total 10000 206 nc < 1 < 1 < 1 < 1 14 0 0 0

ICP Metals by Method SW6010B (µg/L)
Calcium NS NS 28100 28400 32700 19600 16 16 NS NS
Iron 300 11000 nc < 40 < 40 91.1 1570 16 13 7 0
Magnesium NS NS 15400 15800 17500 10000 16 16 NS NS
Manganese 50 880 nc 3.4 J/B/K 1.7 J/B/K 279 639 16 12 5 2
Potassium NS NS 388 J// 382 J// 553 J// 463 J// 16 15 NS NS
Sodium NS NS 40200 38800 44900 31700 16 16 NS NS

Hardness as CaCO3 by Method E130.2 (µg/L)
Hardness (as CaCO3) NS NS 140000 140000 142000 93700 16 16 NS NS

TDS by Method E160.1 (µg/L)
Total Dissolved Solids NS NS 284000 290000 296000 222000 16 16 NS NS

Alkalinity by Method E310.1 (µg/L)
Alkalinity, Bicarbonate (AS CACO3) NS NS 159000 158000 160000 109000 16 16 NS NS
Alkalinity, Carbonate (as CACO3) NS NS < 10000 < 10000 < 10000 < 10000 16 0 NS NS

Chloride by Method E325.2 (µg/L)
Chloride 250000 NS 24900 22700 24600 18600 16 16 0 NS

Nitrogen, Ammonia (as N) by Method E350.1 (µg/L)
Ammonia NS NS 76 J// 136 56 J// 151 16 14 NS NS

Nitrate-Nitrite by Method E353.2 (µg/L)
Nitrate 10000 10000 nc 2370 2300 2390 803 16 15 0 0

Sulfate by Method E375.4 (µg/L)
Sulfate (as SO4) 250000 NS 36200 38400 40600 25600 16 16 0 NS

TOC by Method E415.1 (µg/L)
Total Organic Carbon NS NS 3240 3020 1330 3540 16 16 NS NS
Notes:
NS - No Standard
nc - Noncancer PRG
ca - Cancer PRG
ca* - Cancer PRG (where nc < 100X ca)
ca** - Cancer PRG (where nc < 10X ca)
M2 - 1998 Final Rule for Disinfectants and Disinfection By-products: The total for trihalomethanes is 0.08 mg/L.
Sa - The value for the 1,3-dichloropropene was used as a surrogate value
NA - Not Analyzed
Shading indicates the analyte was detected
Bold outline indicates the concentration exceeds the screening criteria
See Table 4-3 for explanation of data qualifiers. 
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Table 4-3 
Summary of Added Data Qualifiers 

GE Puerto Rico Investment, Inc. Facility 
Patillas, Puerto Rico 

 
 
Modifier Description 

 < Indicates not detected at the reporting limit indicated.   

 “/” Separates the laboratory-added data qualifiers from the validation data qualifiers.  The laboratory-
added data qualifiers precede the first “/”.  The result qualifiers (a product of the data validation 
process) follow the first “/”, and the analysis qualifiers (defines the type of QC excursion) follow 
the second “/”.    

Laboratory Data Qualifiers 

Qualifier Description 

 J The analyte was positively identified; the quantitation is an estimation. 

Result Data Qualifiers 

Qualifier Description 

 B The analyte was found in an associated blank as well as in the sample.   

Analysis Data Qualifiers 

Qualifier Description 

 K An analyte was detected in the sample at a concentration less than or equal to five times the 
concentration detected in the associated method blank.  Professional judgment must be used to 
determine if the detected analyte is Site-related.  



Table 5-1
Properties of Selected Compounds

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Water Vapor Estimated
Solubility Pressure Henry's

Specific (mg/L at (mm Hg Law Estimated Estimated Estimated Estimated
Gravity approx. Log Kow Koc at approx. Constant Half-life in Half-life in Half-life in Half-life in

(Unitless) 20 Deg. C.) (Unitless) (mL/g) 20 deg. C) (atm-m3/mole) Vadose Zone Soil Groundwater Surface Water Air
Chemical (2) (1) (1) (1) (1) (1) (3) (3) (3) (3)

Chloroform 1.498 8.20E+03 1.97 31 1.51E+02 2.87E-03 1 to 6 months 2 months to 5 years 1 to 6 months 26 to 260 days
Dichloroethane, 1,1- 1.176 5.50 E+03 1.79 30 1.82E+02 4.31E-03 32 days to 22 weeks 64 days to 22 weeks 32 days to 22 weeks 10.3 to 103 days
Dichloroethane, 1,2- 1.253 8.52 E+03 1.48 14 6.40E+01 9.78E-04 100 days to 6 months 100 days to 12 months 100 days to 6 months 12.2 to 122 days
Dichloroethene, 1,1- 1.213 2.25E+03 1.84 65 6.00E+02 3.40E-02 1 to 6 months 8 weeks to 132 days 1 to 6 months 9.9 to 98.7 hours
Tetrachloroethene 1.623 1.50E+02 2.60 364 1.78E+01 2.59E-02 6 months to 1 year 1 to 2 years 6 months to 1 year 16 to 160 days
Trichloroethane, 1,1,1- 1.338 1.50E+03 2.50 152 1.23E+02 1.44E-02 20 to 39 weeks 20 to 78 weeks 20 to 39 weeks 225 days to 6.2 years
Trichloroethane, 1,1,2- 1.441 4.50E+03 2.47 56 3.00E+01 1.17E-03 4.5 months to 1 year 4.5 months to 2 years 4.5 months to 1 year 8.2 to 81.5 days
Trichloroethene 1.462 1.10E+03 2.38 126 5.79E+01 9.10E-03 6 months to 1 year 10.7 months to 4.5 years 6 months to 1 year 1.1 to 11.3 days
Vinyl chloride 0.911 2.67E+03 1.38 57 2.66E+03 8.19E-02 1 to 6 months 2 to 95 months 1 to 6 months 9.7 to 97 hours

Notes:

NC- Not Calculated
ND - No Data

1 - Unless otherwise noted, information is from Exhibit A-1 or A-2 of  Superfund Public Health Evaluation Manual,  EPA/540/1-86/060, USEPA, 1986.

2 - ChemFinder website (www.chemfinder.com), January 2005.

3 - Howard et al., 1991
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Table 5-2
Ranges of Natural Attenuation Parameter Values

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Optimal Range Shallow Deep

Indicator Parameter Name Units
for Reductive 

Dechlorination Min Max Min Max

Temperature °C > 20 27.3 32.4 28.3 30.7
pH Std units between 6 and 8 6.05 6.87 6.10 6.83
Alkalinity (carbonate) mg/L ND ND ND ND
Alkalinity (bicarbonate) mg/L 106 296 151 219
Specific Conductance µmhos/cm none 0.364 0.888 0.490 0.742
ORP mV 47 186 43 172
Dissolved Oxygen mg/L < 0.50 0.25 3.57 0.53 6.29
Ammonia mg/L ND 168 ND 227
Nitrate mg/L ND 5.34 1.47 2.99
Ferrous Iron mg/L detected ND 0.6 ND 0.2
Sulfate mg/L <20 21.9 57.7 31.2 51.9
Sulfide mg/L ND 0.2 ND 0.2
Chloride mg/L > Background 17.1 61.0 23.2 45.0
Total Organic Carbon mg/L present 2.92 6.41 1.33 6.24

BOLD Parameters have been mapped on figures in Section 5  
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Table 5-3
Summary of Screening Scores for Reductive Dechlorination

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Shallow Aquifer Zone Deep Aquifer Zone
Parameter Concentration Value P-4 P-7 P-8 P-9 P-11 P-16S P-18S P-19S P-7A P-10A P-15DD P-17D P-18D P-19D

Oxygen <0.5 mg/L 3 3
>0.5 mg/L -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3

TOC >20 mg/L 2
Methane <0.5 mg/L 0 NM NM NM NM NM NM NM NM NM NM NM NM NM NM

>0.5 mg/L 3
Nitrate <1 mg/L 2 2 2 2
Ferrous Iron >1 mg/L 3
Sulfate <20 mg/L 2
Sulfide >1 mg/L 3
ORP <50 mv 1 1 1 1

<-100 mv 2
pH 5<pH<9 0

5>pH>9 -2
Temp >20°C 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Carbon Dioxide >2x background 1 NM NM NM NM NM NM NM NM NM NM NM NM NM NM
Alkalinity >2x background 1
Chloride >2x background 2 2
BTEX >0.1 mg/L 2
PCE 0
TCE Material released 0

degradation from PCE 2
DCE Material released 0

degradation from TCE 2
VC Material released 0

degradation from DCE 2 2
1,1,1-TCA Material released 0
DCA degradation from TCA 2 2 2 2 2 2 2 2 2 2 2 2 2
Carbon Tetrachloride Material released 0
Ethene/Ethane >0.01 mg/L 2 NM NM NM NM NM NM NM NM NM NM NM NM NM NM

>0.1 mg/L 3
Chloroform Material released 0

degradation from C Tet 2
Methylene chloride Material released 0

degradation from C-form 2
Chloroethane degradation from DCA or VC 2

Total Screening Scores:  -2 -2 6 0 6 3 0 2 0 0 1 1 0 0
Strong Evidence (>20)

Adequate Evidence (15-20)
Limited Evidence (6-14) X X

Inadequate Evidence (<5) X X X X X X X X X X X X

NM - Not Measured
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Table 5-4
Calculated Mass of VOCs in Groundwater
GE Puerto Rico Investment, Inc. Facility

Patillas, Puerto Rico

Plume Name
Plume 

Contour

Total 
Area 
Inside 

Contour
Saturated 
Thickness Porosity

Area 
Between 
Contours

Volume of 
Water 

Between 
Contours

Mass of 
Water 

Avg Conc 
Between 
Contours

Mass of 
VOCs

(ppb) (ft2) (ft2) (fraction) (ft2) (ft3) (lbs) (ppb) (lbs)

1989 Shallow Aquifer Zone
1,1,1-TCA 2 562,500   20 0.30 487,500  2,925,000  182,420,550  10 1.8
1,1,1-TCA 20 75,000     20 0.30 56,250    337,500     21,048,525    100 2.1
1,1,1-TCA 200 18,750     20 0.30 18,750    112,500     7,016,175      911 6.4

1,1-DCE 7 930,625  20 0.30 930,625 5,583,750 348,236,153 30 10.4
MASS OF VOCS IN SHALLOW AQUIFER ZONE, 1989 (lbs):  20.8

Deep Aquifer Zone
1,1,1-TCA 2 137,500   20 0.30 62,500    375,000     23,387,250    10 0.2
1,1,1-TCA 20 75,000     20 0.30 75,000    450,000     28,064,700    26 0.7

1,1-DCA 5 125,000   20 0.30 125,000  750,000     46,774,500    13 0.6

1,1-DCE 7 105,625   20 0.30 54,375    326,250     20,346,908    35 0.7
1,1-DCE 70 51,250     20 0.30 34,063    204,375     12,746,051    350 4.5
1,1-DCE 700 17,188     20 0.30 17,188  103,125   6,431,494    851 5.5

MASS OF VOCS IN DEEP AQUIFER ZONE, 1989 (lbs):  12.2

TOTAL MASS OF VOCS IN GROUNDWATER, 1989 (lbs):  33.0

1993 Shallow Aquifer Zone
1,1,1-TCA 2 562,500   20 0.30 525,000  3,150,000  196,452,900  10 2.0
1,1,1-TCA 20 37,500     20 0.30 18,750    112,500     7,016,175      100 0.7
1,1,1-TCA 200 18,750     20 0.30 18,750    112,500     7,016,175      736 5.2

1,1-DCA 5 93,750     20 0.30 93,750    562,500     35,080,875    25 0.9

1,1-DCE 7 828,125   20 0.30 805,000  4,830,000  301,227,780  30 9.0
1,1-DCE 70 23,125     20 0.30 23,125  138,750   8,653,283    103 0.9

MASS OF VOCS IN SHALLOW AQUIFER ZONE, 1993 (lbs):  18.6
Deep Aquifer Zone

1,1,1-TCA 2 125,000   20 0.30 62,500    375,000     23,387,250    10 0.2
1,1,1-TCA 20 62,500     20 0.30 62,500    375,000     23,387,250    11 0.3

1,1-DCA 5 156,250   20 0.30 156,250  937,500     58,468,125    17 1.0

1,1-DCE 7 146,875   20 0.30 61,250    367,500     22,919,505    50 1.1
1,1-DCE 70 85,625     20 0.30 44,375    266,250     16,604,948    350 5.8
1,1-DCE 700 41,250     20 0.30 41,250  247,500   15,435,585  1270 19.6

MASS OF VOCS IN DEEP AQUIFER ZONE, 1993 (lbs):  28.0

TOTAL MASS OF VOCS IN GROUNDWATER, 1993 (lbs):  46.7
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Table 5-4
Calculated Mass of VOCs in Groundwater
GE Puerto Rico Investment, Inc. Facility

Patillas, Puerto Rico

Plume Name
Plume 

Contour

Total 
Area 
Inside 

Contour
Saturated 
Thickness Porosity

Area 
Between 
Contours

Volume of 
Water 

Between 
Contours

Mass of 
Water 

Avg Conc 
Between 
Contours

Mass of 
VOCs

(ppb) (ft2) (ft2) (fraction) (ft2) (ft3) (lbs) (ppb) (lbs)

1996 Shallow Aquifer Zone
1,1,1-TCA 2 62,500     20 0.30 25,000    150,000     9,354,900      10 0.1
1,1,1-TCA 20 37,500     20 0.30 18,750    112,500     7,016,175      100 0.7
1,1,1-TCA 200 18,750     20 0.30 9,375      56,250       3,508,088      1000 3.5
1,1,1-TCA 2000 9,375       20 0.30 9,375      56,250       3,508,088      9120 32.0

1,1-DCA 5 62,500     20 0.30 12,500    75,000       4,677,450      25 0.1
1,1-DCA 50 50,000     20 0.30 50,000    300,000     18,709,800    173 3.2

1,1-DCE 7 393,750   20 0.30 269,375  1,616,250  100,799,048  35 3.5
1,1-DCE 70 124,375   20 0.30 103,750  622,500     38,822,835    350 13.6
1,1-DCE 700 20,625     20 0.30 20,625  123,750   7,717,793    2260 17.4

MASS OF VOCS IN SHALLOW AQUIFER ZONE, 1996 (lbs):  74.2
Deep Aquifer Zone

1,1,1-TCA 2 125,000   20 0.30 62,500    375,000     23,387,250    10 0.2
1,1,1-TCA 20 62,500     20 0.30 62,500    375,000     23,387,250    5 0.1

1,1-DCA 5 156,250   20 0.30 156,250  937,500     58,468,125    18 1.1

1,1-DCE 7 250,625   20 0.30 137,500  825,000     51,451,950    35 1.8
1,1-DCE 70 113,125   20 0.30 90,000    540,000     33,677,640    350 11.8
1,1-DCE 700 23,125     20 0.30 23,125  138,750   8,653,283    924 8.0

MASS OF VOCS IN DEEP AQUIFER ZONE, 1996 (lbs):  23.0

TOTAL MASS OF VOCS IN GROUNDWATER, 1996 (lbs):  97.2

2004 Shallow Aquifer Zone
1,1,1-TCA 2 18,750     20 0.30 6,250      37,500       2,338,725      10 0.0
1,1,1-TCA 20 12,500     20 0.30 6,250      37,500       2,338,725      100 0.2
1,1,1-TCA 200 6,250       20 0.30 6,250      37,500       2,338,725      586 1.4

1,1-DCA 5 31,250     20 0.30 12,500    75,000       4,677,450      25 0.1
1,1-DCA 50 18,750     20 0.30 18,750    112,500     7,016,175      61 0.4

1,1-DCE 7 182,500   20 0.30 139,375  836,250     52,153,568    35 1.8
1,1-DCE 70 43,125     20 0.30 43,125    258,750     16,137,203    350 5.6

MASS OF VOCS IN SHALLOW AQUIFER ZONE, 2004 (lbs):  9.6
Deep Aquifer Zone

1,1-DCA 5 156,250   20 0.30 156,250  937,500     58,468,125    23 1.3

1,1-DCE 7 206,563   20 0.30 87,813    526,875     32,859,086    35 1.2
1,1-DCE 70 118,750   20 0.30 102,125  612,750     38,214,767    350 13.4
1,1-DCE 700 16,625     20 0.30 16,625  99,750     6,221,009    1230 7.7

MASS OF VOCS IN DEEP AQUIFER ZONE, 2004 (lbs):  23.5

TOTAL MASS OF VOCS IN GROUNDWATER, 2004 (lbs):  33.2
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Table 5-4
Calculated Mass of VOCs in Groundwater
GE Puerto Rico Investment, Inc. Facility

Patillas, Puerto Rico

Aquifer Mass (in lbs) for Given Dates
Zone February-89 November-93 October-96 June-04

Shallow, Calculated 21                  19                  74                  10                  
Shallow, Estimated 80,000                 200                      
Deep, Calculated 12                 28                23                24                  

TOTAL 80,033           247                97                  33                  

VOC Mass in Groundwater 
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Table 5-5 
Natural Attenuation Assessment Summary 
GE Puerto Rico Investment, Inc. Facility 

Patillas, Puerto Rico 
 

Principal Groundwater Contaminants 1 Principal Evaluation Point 
(per USEPA, April 1999) 1,1,1-TCA 1,1-DCE 

Contaminant source. Principal parent product deposited in the 
former French Sump 

Daughter product of TCA through 
hydrolysis and elimination reactions 

Source under control? 2 Sump removed in 1990 3, no evidence 
of DNAPL in the aquifer 

Not Applicable 

Plume status? 4  
(dissolved phase) 

Shrinking, only one on-Site well (P-8) 
remains above the MCL 

Shrinking, down from 20 acres and 
2000 ft long in 1989 to 4 acres and  

800 ft long in 2004 
Declining mass and/or concentration? 4 Yes, many wells have cleaned up to  

non-detect concentrations 
Yes, many wells have cleaned up to  

non-detect concentrations 
Status expected to change? No No 
Are there receptors/media at risk? 5 No No 
What attenuation processes have been 

identified? 
Reductive dechlorination was active  
in the past, producing 1-1-DCA, but 

hydrolysis and elimination reactions  
are now operating to make 1,1-DCE 

Oxidation, perhaps localized reductive 
dechlorination in the past to produce 

vinyl chloride 

Are these processes reversible? 6 No No 
What are the anticipated transformation 

products? 
1,1-DCE and  

acetic acid  
 

Carbon dioxide, water, and chloride 
ions.  Vinyl chloride is no longer being 
produced and slightly exceeds the MCL 

in only one well (P-8).  
Processes affected by planned remedial 

measures? 
No No 

Site-specific lab studies available? No No 
Will NA achieve remedial objectives? 7 Yes Yes 
Estimated time frame to reach 

objectives? 8 
5 years (2010) Shallow: 15 years (2020) 

Deep: 15 to 30 years (2020-2035) 
Will NA be protective of human health 

and the environment? 
Yes Yes 

Is performance monitoring possible? Yes Yes 
Are Institutional Controls required? Yes, for restriction of human 

consumptive use for groundwater 
Yes, for restriction of human 

consumptive use for groundwater 
 

1 This list does not include four COCs (PCE, TCE, 1,2-DCA, and vinyl chloride) because of their low concentrations and low frequency of 
detection. 

2 “…MNA will be most appropriate when used in conjunction with other remedial measures (e.g., source control, groundwater extraction), or as a 
follow-up to active remediation measures that have already been implemented.”  (USEPA, April 1999) 

3 Excavated and shipped off-Site for disposal in October 1990 (SEC, February 1991). 
4 “…sites where the contaminant plumes are no longer increasing in extent, or are shrinking, would be the most appropriate candidates for MNA 

remedies.”  (USEPA, April 1999) 
5 Downgradient of the Site are a WWTP and agricultural fields in the flood plain for the Rio Grand de Patillas. 

6 “Natural attenuation of inorganic contaminants is most applicable to sites where immobilization or radioactive decay is demonstrated to be in 
effect and the process/mechanism is irreversible.”  (USEPA, April 1999) 

7 The following generic remedial objectives are assumed: 1) prevention of groundwater migration; and 2) restoration of groundwater to beneficial 
use.  Both of these are achievable based on observations made in this report: 1) the plumes are stable or shrinking for all contaminants, and 2) 
because DCE is being destroyed by a chemical, rather than a biological, process, its attenuation will continue until the DCE is depleted. 

8 Estimates are based on the concentration trends presented on Figures 4-1 and 4-3 projected to the MCL.  The DCE trend at deep well P-10A is 
flat, and cannot be used to project to the MCL, but now that the source of TCA is gone, the DCE concentration is expected to show declining 
trend in the near future. 

Abbreviations:  NA-natural attenuation; DNAPL-dense non-aqueous phase liquid 
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Appendix J-6
Summary of Field Parameters

GE Puerto Rico Investment, Inc, Facility
Patillas, Puerto Rico

AFIID LOCID LOGDATE LOGTIME MATRIX LABCODE ANMCODE PARLABEL Analyte Name PARVAL UNITS
GEPAT P-01 6/11/2004 945 WG FLD Field DO Dissolved Oxygen 0.55 MG/L
GEPAT P-01 6/11/2004 945 WG FLD HACH FE(FS) Ferrous Iron 0.2 MG/L
GEPAT P-01 6/11/2004 945 WG FLD Field ORP Oxidation Reduction 171 MILLIVOLTS
GEPAT P-01 6/11/2004 945 WG FLD Field PH pH 6.25 PH UNITS
GEPAT P-01 6/11/2004 945 WG FLD HACH S Sulfid 0.02 MG/L
GEPAT P-01 6/11/2004 945 WG FLD Field SC Specific 0.658 UMHOS/CM
GEPAT P-01 6/11/2004 945 WG FLD Field TEMP Temperate 29.06 DEG C
GEPAT P-01 6/11/2004 945 WG FLD Field TURB Turbidity 9.4 NTU
GEPAT P-01A 6/11/2004 815 WG FLD Field DO Dissolved Oxygen 1.12 MG/L
GEPAT P-01A 6/11/2004 815 WG FLD HACH FE(FS) Ferrous Iron 0.2 MG/L
GEPAT P-01A 6/11/2004 815 WG FLD Field ORP Oxidation Reduction 110 MILLIVOLTS
GEPAT P-01A 6/11/2004 815 WG FLD Field PH pH 6.47 PH UNITS
GEPAT P-01A 6/11/2004 815 WG FLD HACH S Sulfid 0.02 MG/L
GEPAT P-01A 6/11/2004 815 WG FLD Field SC Specific 0.605 UMHOS/CM
GEPAT P-01A 6/11/2004 815 WG FLD Field TEMP Temperate 28.73 DEG C
GEPAT P-01A 6/11/2004 815 WG FLD Field TURB Turbidity 13 NTU
GEPAT P-04 6/10/2004 950 WG FLD Field DO Dissolved Oxygen 1.44 MG/L
GEPAT P-04 6/10/2004 950 WG FLD HACH FE(FS) Ferrous Iron 0.2 MG/L
GEPAT P-04 6/10/2004 950 WG FLD Field ORP Oxidation Reduction 183 MILLIVOLTS
GEPAT P-04 6/10/2004 950 WG FLD Field PH pH 6.27 PH UNITS
GEPAT P-04 6/10/2004 950 WG FLD HACH S Sulfid 0.02 MG/L
GEPAT P-04 6/10/2004 950 WG FLD Field SC Specific 0.483 UMHOS/CM
GEPAT P-04 6/10/2004 950 WG FLD Field TEMP Temperate 28.93 DEG C
GEPAT P-04 6/10/2004 950 WG FLD Field TURB Turbidity 1.48 NTU
GEPAT P-05 6/9/2004 1745 WG FLD Field DO Dissolved Oxygen 1.56 MG/L
GEPAT P-05 6/9/2004 1745 WG FLD HACH FE(FS) Ferrous Iron 0.6 MG/L
GEPAT P-05 6/9/2004 1745 WG FLD Field ORP Oxidation Reduction 150 MILLIVOLTS
GEPAT P-05 6/9/2004 1745 WG FLD Field PH pH 6.33 PH UNITS
GEPAT P-05 6/9/2004 1745 WG FLD HACH S Sulfid 0.02 MG/L
GEPAT P-05 6/9/2004 1745 WG FLD Field SC Specific 0.583 UMHOS/CM
GEPAT P-05 6/9/2004 1745 WG FLD Field TEMP Temperate 28.38 DEG C
GEPAT P-05 6/9/2004 1745 WG FLD Field TURB Turbidity 1.57 NTU
GEPAT P-05A 6/9/2004 1555 WG FLD Field DO Dissolved Oxygen 0.87 MG/L
GEPAT P-05A 6/9/2004 1555 WG FLD HACH FE(FS) Ferrous Iron 0.2 MG/L
GEPAT P-05A 6/9/2004 1555 WG FLD Field ORP Oxidation Reduction 117 MILLIVOLTS
GEPAT P-05A 6/9/2004 1555 WG FLD Field PH pH 6.64 PH UNITS
GEPAT P-05A 6/9/2004 1555 WG FLD HACH S Sulfid 0.02 MG/L
GEPAT P-05A 6/9/2004 1555 WG FLD Field SC Specific 0.676 UMHOS/CM
GEPAT P-05A 6/9/2004 1555 WG FLD Field TEMP Temperate 28.91 DEG C
GEPAT P-05A 6/9/2004 1555 WG FLD Field TURB Turbidity 3.5 NTU
GEPAT P-07 6/11/2004 1415 WG FLD Field DO Dissolved Oxygen 0.92 MG/L
GEPAT P-07 6/11/2004 1415 WG FLD HACH FE(FS) Ferrous Iron 0.2 MG/L
GEPAT P-07 6/11/2004 1415 WG FLD Field ORP Oxidation Reduction 169 MILLIVOLTS
GEPAT P-07 6/11/2004 1415 WG FLD Field PH pH 6.22 PH UNITS
GEPAT P-07 6/11/2004 1415 WG FLD HACH S Sulfid 0.02 MG/L
GEPAT P-07 6/11/2004 1415 WG FLD Field SC Specific 0.492 UMHOS/CM
GEPAT P-07 6/11/2004 1415 WG FLD Field TEMP Temperate 32.4 DEG C
GEPAT P-07 6/11/2004 1415 WG FLD Field TURB Turbidity 2.9 NTU
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Appendix J-6
Summary of Field Parameters

GE Puerto Rico Investment, Inc, Facility
Patillas, Puerto Rico

AFIID LOCID LOGDATE LOGTIME MATRIX LABCODE ANMCODE PARLABEL Analyte Name PARVAL UNITS
GEPAT P-07A 6/11/2004 1300 WG FLD Field DO Dissolved Oxygen 0.55 MG/L
GEPAT P-07A 6/11/2004 1300 WG FLD HACH FE(FS) Ferrous Iron 0.2 MG/L
GEPAT P-07A 6/11/2004 1300 WG FLD Field ORP Oxidation Reduction 172 MILLIVOLTS
GEPAT P-07A 6/11/2004 1300 WG FLD Field PH pH 6.4 PH UNITS
GEPAT P-07A 6/11/2004 1300 WG FLD HACH S Sulfid 0.02 MG/L
GEPAT P-07A 6/11/2004 1300 WG FLD Field SC Specific 0.64 UMHOS/CM
GEPAT P-07A 6/11/2004 1300 WG FLD Field TEMP Temperate 30.73 DEG C
GEPAT P-07A 6/11/2004 1300 WG FLD Field TURB Turbidity 6.2 NTU
GEPAT P-08 6/28/2004 1515 WG FLD Field DO Dissolved Oxygen 0.89 MG/L
GEPAT P-08 6/28/2004 1515 WG FLD HACH FE(FS) Ferrous Iron 0 MG/L
GEPAT P-08 6/28/2004 1515 WG FLD Field ORP Oxidation Reduction 123 MILLIVOLTS
GEPAT P-08 6/28/2004 1515 WG FLD Field PH pH 6.12 PH UNITS
GEPAT P-08 6/28/2004 1515 WG FLD HACH S Sulfid 0 MG/L
GEPAT P-08 6/28/2004 1515 WG FLD Field SC Specific 0.507 UMHOS/CM
GEPAT P-08 6/28/2004 1515 WG FLD Field TEMP Temperate 27.28 DEG C
GEPAT P-08 6/28/2004 1515 WG FLD Field TURB Turbidity 92.8 NTU
GEPAT P-09 6/28/2004 1155 WG FLD Field DO Dissolved Oxygen 1.61 MG/L
GEPAT P-09 6/28/2004 1155 WG FLD HACH FE(FS) Ferrous Iron 0 MG/L
GEPAT P-09 6/28/2004 1155 WG FLD Field ORP Oxidation Reduction 173 MILLIVOLTS
GEPAT P-09 6/28/2004 1155 WG FLD Field PH pH 6.05 PH UNITS
GEPAT P-09 6/28/2004 1155 WG FLD HACH S Sulfid 0 MG/L
GEPAT P-09 6/28/2004 1155 WG FLD Field SC Specific 0.432 UMHOS/CM
GEPAT P-09 6/28/2004 1155 WG FLD Field TEMP Temperate 30.52 DEG C
GEPAT P-09 6/28/2004 1155 WG FLD Field TURB Turbidity 0 NTU
GEPAT P-10A 6/10/2004 1455 WG FLD Field DO Dissolved Oxygen 0.53 MG/L
GEPAT P-10A 6/10/2004 1455 WG FLD HACH FE(FS) Ferrous Iron 0.2 MG/L
GEPAT P-10A 6/10/2004 1455 WG FLD Field ORP Oxidation Reduction 127 MILLIVOLTS
GEPAT P-10A 6/10/2004 1455 WG FLD Field PH pH 6.66 PH UNITS
GEPAT P-10A 6/10/2004 1455 WG FLD HACH S Sulfid 0.02 MG/L
GEPAT P-10A 6/10/2004 1455 WG FLD Field SC Specific 0.652 UMHOS/CM
GEPAT P-10A 6/10/2004 1455 WG FLD Field TEMP Temperate 29.74 DEG C
GEPAT P-10A 6/10/2004 1455 WG FLD Field TURB Turbidity 4.75 NTU
GEPAT P-11 6/28/2004 1255 WG FLD Field DO Dissolved Oxygen 0.25 MG/L
GEPAT P-11 6/28/2004 1255 WG FLD HACH FE(FS) Ferrous Iron 0 MG/L
GEPAT P-11 6/28/2004 1255 WG FLD Field ORP Oxidation Reduction 118 MILLIVOLTS
GEPAT P-11 6/28/2004 1255 WG FLD Field PH pH 6.07 PH UNITS
GEPAT P-11 6/28/2004 1255 WG FLD HACH S Sulfid 0 MG/L
GEPAT P-11 6/28/2004 1255 WG FLD Field SC Specific 0.525 UMHOS/CM
GEPAT P-11 6/28/2004 1255 WG FLD Field TEMP Temperate 30.3 DEG C
GEPAT P-11 6/28/2004 1255 WG FLD Field TURB Turbidity 1.97 NTU
GEPAT P-15DD 6/28/2004 1210 WG FLD Field DO Dissolved Oxygen 1.6 MG/L
GEPAT P-15DD 6/28/2004 1210 WG FLD HACH FE(FS) Ferrous Iron NR MG/L
GEPAT P-15DD 6/28/2004 1210 WG FLD Field ORP Oxidation Reduction 45 MILLIVOLTS
GEPAT P-15DD 6/28/2004 1210 WG FLD Field PH pH 6.8 PH UNITS
GEPAT P-15DD 6/28/2004 1210 WG FLD HACH S Sulfid NR MG/L
GEPAT P-15DD 6/28/2004 1210 WG FLD Field SC Specific 0.584 UMHOS/CM
GEPAT P-15DD 6/28/2004 1210 WG FLD Field TEMP Temperate 30.24 DEG C
GEPAT P-15DD 6/28/2004 1210 WG FLD Field TURB Turbidity 13.7 NTU
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Appendix J-6
Summary of Field Parameters

GE Puerto Rico Investment, Inc, Facility
Patillas, Puerto Rico

AFIID LOCID LOGDATE LOGTIME MATRIX LABCODE ANMCODE PARLABEL Analyte Name PARVAL UNITS
GEPAT P-16S 6/29/2004 1317 WG FLD Field DO Dissolved Oxygen 3.57 MG/L
GEPAT P-16S 6/29/2004 1317 WG FLD HACH FE(FS) Ferrous Iron NR MG/L
GEPAT P-16S 6/29/2004 1317 WG FLD Field ORP Oxidation Reduction 47 MILLIVOLTS
GEPAT P-16S 6/29/2004 1317 WG FLD Field PH pH 6.87 PH UNITS
GEPAT P-16S 6/29/2004 1317 WG FLD HACH S Sulfid NR MG/L
GEPAT P-16S 6/29/2004 1317 WG FLD Field SC Specific 0.888 UMHOS/CM
GEPAT P-16S 6/29/2004 1317 WG FLD Field TEMP Temperate 29.64 DEG C
GEPAT P-16S 6/29/2004 1317 WG FLD Field TURB Turbidity 308 NTU
GEPAT P-17D 6/29/2004 925 WG FLD Field DO Dissolved Oxygen 0.59 MG/L
GEPAT P-17D 6/29/2004 925 WG FLD HACH FE(FS) Ferrous Iron 0 MG/L
GEPAT P-17D 6/29/2004 925 WG FLD Field ORP Oxidation Reduction 43 MILLIVOLTS
GEPAT P-17D 6/29/2004 925 WG FLD Field PH pH 6.83 PH UNITS
GEPAT P-17D 6/29/2004 925 WG FLD HACH S Sulfid 0 MG/L
GEPAT P-17D 6/29/2004 925 WG FLD Field SC Specific 0.742 UMHOS/CM
GEPAT P-17D 6/29/2004 925 WG FLD Field TEMP Temperate 29.15 DEG C
GEPAT P-17D 6/29/2004 925 WG FLD Field TURB Turbidity 36.7 NTU
GEPAT P-18D 6/29/2004 910 WG FLD Field DO Dissolved Oxygen 6.29 MG/L
GEPAT P-18D 6/29/2004 910 WG FLD HACH FE(FS) Ferrous Iron 0 MG/L
GEPAT P-18D 6/29/2004 910 WG FLD Field ORP Oxidation Reduction 139 MILLIVOLTS
GEPAT P-18D 6/29/2004 910 WG FLD Field PH pH 6.24 PH UNITS
GEPAT P-18D 6/29/2004 910 WG FLD HACH S Sulfid 0 MG/L
GEPAT P-18D 6/29/2004 910 WG FLD Field SC Specific 0.514 UMHOS/CM
GEPAT P-18D 6/29/2004 910 WG FLD Field TEMP Temperate 28.26 DEG C
GEPAT P-18D 6/29/2004 910 WG FLD Field TURB Turbidity -10 NTU
GEPAT P-18S 6/29/2004 1122 WG FLD Field DO Dissolved Oxygen 1.26 MG/L
GEPAT P-18S 6/29/2004 1122 WG FLD HACH FE(FS) Ferrous Iron 0 MG/L
GEPAT P-18S 6/29/2004 1122 WG FLD Field ORP Oxidation Reduction 133 MILLIVOLTS
GEPAT P-18S 6/29/2004 1122 WG FLD Field PH pH 6.23 PH UNITS
GEPAT P-18S 6/29/2004 1122 WG FLD HACH S Sulfid 0 MG/L
GEPAT P-18S 6/29/2004 1122 WG FLD Field SC Specific 0.512 UMHOS/CM
GEPAT P-18S 6/29/2004 1122 WG FLD Field TEMP Temperate 28.09 DEG C
GEPAT P-18S 6/29/2004 1122 WG FLD Field TURB Turbidity 283 NTU
GEPAT P-19D 7/1/2004 1400 WG FLD Field DO Dissolved Oxygen 1.41 MG/L
GEPAT P-19D 7/1/2004 1400 WG FLD HACH FE(FS) Ferrous Iron 0 MG/L
GEPAT P-19D 7/1/2004 1400 WG FLD Field ORP Oxidation Reduction 69 MILLIVOLTS
GEPAT P-19D 7/1/2004 1400 WG FLD Field PH pH 6.1 PH UNITS
GEPAT P-19D 7/1/2004 1400 WG FLD HACH S Sulfid 0 MG/L
GEPAT P-19D 7/1/2004 1400 WG FLD Field SC Specific 0.49 UMHOS/CM
GEPAT P-19D 7/1/2004 1400 WG FLD Field TEMP Temperate 28.87 DEG C
GEPAT P-19D 7/1/2004 1400 WG FLD Field TURB Turbidity 2.3 NTU
GEPAT P-19S 6/29/2004 1010 WG FLD Field DO Dissolved Oxygen 1.04 MG/L
GEPAT P-19S 6/29/2004 1010 WG FLD HACH FE(FS) Ferrous Iron 0 MG/L
GEPAT P-19S 6/29/2004 1010 WG FLD Field ORP Oxidation Reduction 186 MILLIVOLTS
GEPAT P-19S 6/29/2004 1010 WG FLD Field PH pH 6.41 PH UNITS
GEPAT P-19S 6/29/2004 1010 WG FLD HACH S Sulfid 0 MG/L
GEPAT P-19S 6/29/2004 1010 WG FLD Field SC Specific 0.364 UMHOS/CM
GEPAT P-19S 6/29/2004 1010 WG FLD Field TEMP Temperate 29.43 DEG C
GEPAT P-19S 6/29/2004 1010 WG FLD Field TURB Turbidity 21 NTU
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1.0 DATA VALIDATION 

Earth Tech, Inc. (Earth Tech) has performed independent quality control (QC) checks of the field and 
laboratory procedures that were used in collecting and analyzing the data from the June 2004 and July 
2004 sampling event at General Electric’s (GE) Puerto Rico Investment, Inc. facility (Site) at Patillas, 
Puerto Rico.  The QC checks verify that the data collected are of appropriate quality for the intended data 
use and that the Data Quality Objectives (DQOs) were met.  All packages were certified by Ralph 
Abbondanza of Analytical Services, Inc. (located in Jessup, Maryland), a certified chemist for Puerto 
Rico.  Copies of the certification for all data packages are provided in Attachment A.  The analytical 
procedures, where appropriate, were evaluated with respect to the United States Environmental Protection 
Agency (USEPA) document entitled Test Methods for Evaluating Solid Waste (SW-846), Update III 
(USEPA, June 1997).  The field activities and laboratory procedures are discussed in the following 
sections. 

1.1 ASSESSMENT OF DATA QUALITY INDICATORS 

The assessment of the data quality indicators determines the data usability.  The assessment of data 
quality indicators for either sampling or analysis involves the evaluation of five indicators: precision, 
accuracy, representativeness, completeness, and comparability (PARCC).  The indicators are commonly 
referred to as the PARCC parameters. 

1.1.1 Sampling 

Precision measures the reproducibility of measurements under a given set of conditions.  Sampling 
precision may be determined by collecting and analyzing duplicate field samples.  Two duplicate 
groundwater samples were collected in a groundwater sampling program of 16 wells.  

Accuracy measures the bias in a measurement system.  In order to monitor these potential sources of 
error, certain QC samples are analyzed at the laboratory.  Laboratory control samples, surrogates, matrix 
spike samples, and laboratory blanks are used to monitor the overall performance of all steps in the 
analysis, including sample preparation.   

The measure of completeness is useful for data collection and analysis management.  Any decrease in the 
number of samples may affect the final results.  The completeness for collection of groundwater  samples 
was 100%.  

1.1.2 Analytical 

The completeness for analytical data is defined as the number of chemical-specific data results that are 
determined acceptable after data review.  The off-site laboratory obtained an analytical completeness of 
100% of requested analyses for obtainable groundwater samples for all methods.    
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Comparability is a very important qualitative data indicator for analytical assessment and is a critical 
parameter when considering the combination of data sets from different analyses for the same chemicals 
of potential concern.  The analytical methods used provided common analytical parameters, identical 
units of measure, and similar detection limits.  There were no comparability issues observed. 

The representativeness of the data is determined by the degree to which the data meet the performance 
standards of the method and to which the analysis represents the sample submitted to the laboratory.  
Holding times, sample preservation, and results from analyses of blanks all affect the representativeness 
of analytical data.  The samples in this investigation were properly preserved and analyzed within their 
respective holding times. 

Precision is a measure of the repeatability of a single measurement and is evaluated from the results of 
duplicate samples.  Low precision can be caused by poor instrument performance; inconsistent 
application of method protocols; or a difficult, heterogeneous sample matrix.  The off-site laboratory 
performed the analysis of laboratory control samples/laboratory control sample duplicates (LCS/LCSD) 
to evaluate the precision of the laboratory. More information on precision as it applies to this data set is 
provided in Section 1.2. 

Accuracy is a measure of overestimation or underestimation of reported concentrations and is evaluated 
from the results of spiked samples.  More information on accuracy as it applies to this data set is provided 
in Section 1.2. 

1.2 LABORATORY PROCEDURES 

The purpose of this section is to provide a data validation summary of the analytical procedures 
performed at the off-site laboratory.  The QC procedures performed at the off-site laboratory included 
method blanks, LCS/LCSDs, matrix spike/matrix spike duplicates (MS/MSDs), and surrogate recoveries.  
Where applicable, data evaluation procedures were performed in accordance with the Test Methods for 
Evaluating Solid Waste (SW-846), Update III (USEPA, June 1997). 

As discussed in the USEPA Contract Laboratory Program: Statement of Work (SOW) for Organics 
Analysis (USEPA, August 2004) and USEPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review (USEPA, October 1999), acetone, 2-butanone (methyl ethyl ketone), 
methylene chloride, and phthalate esters are considered by the USEPA to be common laboratory 
contaminants.  In accordance with the USEPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review (USEPA, October 1999), the sample results for these compounds 
should be considered as positive results (i.e., site-related) only if the concentrations in the sample exceed 
ten times the maximum amount of corresponding common laboratory artifacts detected in any blank.  If 
the blank contains detectable levels of one or more organic chemicals that are not considered by USEPA 
to be common laboratory contaminants, then site sample results are considered positive only if the 
concentration of the analyte in the site sample exceeds five times the maximum amount detected in any 
blank.  Only those results indicating concentrations exceeding the blank concentration determined by the 
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five or ten times rules, as appropriate, are considered to be potentially site-related.  Chloroform was 
detected in the associated trip blank. Chloroform, vinyl chloride, iron, and manganese were detected in 
the groundwater samples and associated method blanks.  The results were qualified accordingly. 

Duplicate samples were collected in the field to provide precision information for the entire measurement 
system including sample acquisition, homogeneity, handling, shipping, storage, preparation, and analysis.  
The comparison between the primary and duplicate sample is performed by computing the relative 
percent difference (RPD).  The RPD is a measure of precision and is determined by the following 
formula: 

RPD = [(A-B)/((A+B)/2)] * 100 

where: A = Result of Primary Sample 
 B = Result of Duplicate Sample 

An RPD is not computed if a data set contained a value estimated by the analytical laboratory, the results 
were determined to be an effect of laboratory contamination, or a data set contained a non-detect.  The 
RPD for all analytes were within their respective established criteria; therefore, no data qualifiers were 
added as a result of the RPD between the primary and duplicate sample exceeding the established review 
criteria. 

Analyses of MS/MSDs were conducted for each laboratory batch.  MS/MSDs are generated to determine 
precision and accuracy of the analytical method on various matrices and to demonstrate acceptable 
compound recovery by the laboratory at the time of sample analysis.  The MS is used to evaluate the 
effect of the sample matrix on the accuracy of the analysis.  The MSD samples are processed separately, 
and the results are compared to determine the effects of the matrix on the precision and accuracy of the 
analysis.  Results are expressed as RPD and percent recovery.  These data alone cannot be used to 
evaluate the precision and accuracy of individual samples.  For this site, no data qualifiers were added as 
a result of MS/MSDs analysis.   

The off-site laboratory also conducted analyses on LCS/LCSDs as another measure of precision.  The 
precision between these samples is calculated using the same RPD formula as stated previously.  For this 
site, no data qualifiers were added as a result of laboratory control sample analysis.   

Surrogate recoveries are determined by the laboratory in order to evaluate sample matrix interference.  
The recoveries can be used as an indicator of the accuracy of the results; however, surrogate recoveries 
alone cannot be used to evaluate the analytical procedures.  No data qualifiers were added as a result of 
surrogate recoveries.  

The MS/MSD, LCS/LCSD, and surrogate recoveries are all reviewed as part of the data validation 
process.  Results of these reviews are included in the Data Assessment Reports (DARs). 
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1.3 DATA PRESENTATION AND EVALUATION 

The investigation included the collection of groundwater samples. Samples collected as part of this 
investigation were analyzed for volatile organic compounds (VOCs) by Method 8260B, metals by 
Methods 6010B, hardness by Method E130.2, total dissolved solids (TDS) by Method E160.1, alkalinity 
by Method E310.1, chloride by Method E325.2, ammonia by Method E350.1, nitrate by Method E353.2, 
sulfate by Method E375.4, and total organic carbon (TOC) by Method E415.1.  A summary of chemical 
analyses performed in this investigation is provided in Table L-1. The analytical program was performed 
by Kemron Environmental Services located in Marietta, Ohio.  Field QC samples included field 
duplicates, trip blank samples, rinsate blank samples, and MS/MSD samples.  Analytical QC samples 
included method blanks, LCSs (i.e., single and duplicate), and MS/MSD samples.  All samples for 
organic analyses were spiked with surrogate compounds. 

Samples are grouped and tracked using laboratory batch numbers, as listed in Table L-2.  Analytical 
performance information for each sample result, including method blank detections, is tracked using these 
batch numbers.   

The results of the data validation process are documented by the addition of data qualifiers.  Tabulations 
of analytical results contain three flag fields following the associated numerical value.  The flag fields are 
separated by slashes (“/”).  The first field is reserved for qualifiers added to the data by the laboratory.  
The second and third flag fields contain result and analysis qualifiers, respectively; both are added by 
Earth Tech.  The result qualifiers define the overall validity and usability of the data.  Analytical 
qualifiers indicate a specific QC problem.  

Trip blank, rinsate blank, and duplicate sample results are summarized L-3 through L-5.  Analytical 
results for samples collected at the GE Site are summarized in Tables L-6 through L-8.  Data flags added 
to the samples during this investigation are defined in Table L-9.  For more information about the specific 
qualifiers added to the samples at this site, refer to the individual analytical DARs provided in Attachment 
B.  Certificates of analysis are included in Attachment C (on CD only). 
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2.0 SUMMARY AND CONCLUSIONS 

The environmental data obtained in this investigation met the project-specific DQOs, and the data can be 
used for their intended purpose. 
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Table L-1
Summary of Chemical Analyses

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico
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P-01  6/11/2004 * * * * * * * * *
P-01A  6/11/2004 * * * * * * * * *
P-01A-c  6/11/2004 *
P-04  6/10/2004 * * * * * * * * * *
P-04-ms  6/10/2004 *
P-04-msd 6/10/2004 *
P-05  6/9/2004 * * * * * * * * * *
P-05A  6/9/2004 * * * * * * * * * *
P-07  6/11/2004 * * * * * * * * * *
P-07A  6/11/2004 * * * * * * * * * *
P-08  6/28/2004 * * * * * * * * * *
P-09  6/28/2004 * * * * * * * * * *
P-09-a  6/28/2004 * * * * * * * * * *
P-09-c 6/28/2004 *
P-10A  6/10/2004 * * * * * * * * * *
P-11  6/28/2004 * * * * * * * * * *
P-15DD  6/28/2004 * * * * * * * * * *
P-16S  6/29/2004 * * * * * * * * * *
P-17D  6/29/2004 * * * * * * * * * *
P-18D  6/29/2004 * * * * * * * * * *
P-18D-a  6/29/2004 * * * * * * * * * *
P-18D-c 6/29/2004 *
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P-18S-d  6/29/2004 *
P-19D  7/1/2004 * * * * * * * * * *
P-19D-c 7/1/2004 *
P-19S  6/29/2004 * * * * * * * * * *
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Table L-2
Summary of Sample Batch Information

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Batch ID Date Collected Sample ID
L0406242  6/10/2004 P-04  

6/10/2004 P-04-ms 
6/10/2004 P-04-msd  
6/10/2004 P-10A  

L0406256  6/11/2004 P-01  
6/11/2004 P-01A  
6/11/2004 P-01A-c 
6/11/2004 P-07  
6/11/2004 P-07A  

L0406578  6/28/2004 P-08  
6/28/2004 P-09  
6/28/2004 P-09-a  
6/28/2004 P-09-c  
6/28/2004 P-11  
6/28/2004 P-15DD  

L0406598  6/29/2004 P-16S  
6/29/2004 P-17D  
6/29/2004 P-18D  
6/29/2004 P-18D-a  
6/29/2004 P-18D-c  
6/29/2004 P-18S  
6/29/2004 P-18S-d  
6/29/2004 P-19S  

L0407056  7/1/2004 P-19D  
7/1/2004 P-19D-c  
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Table L-3
Summary of Analytical Results in Trip Blank Samples

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID P-1A-c P-9-c P-18D-c P-19D-c
Date Collected 6/11/2004 6/28/2004 6/29/2004 7/1/2004
Lab Sample ID L0406256 L0406578 L0406598 L0407056

Volatile Organic Compounds by Method SW8260B (µg/L)
1,1,1-Trichloroethane < 1 < 1 < 1 < 1
1,1,2,2-Tetrachloroethane < 1 < 1 < 1 < 1
1,1,2-Trichloroethane < 1 < 1 < 1 < 1
1,1-Dichloroethane < 1 < 1 < 1 < 1
1,1-Dichloroethene < 1 < 1 < 1 < 1
1,2-Dichlorobenzene < 1 < 1 < 1 < 1
1,2-Dichloroethane < 1 < 1 < 1 < 1
1,2-Dichloropropane < 1 < 1 < 1 < 1
1,3-Dichlorobenzene < 1 < 1 < 1 < 1
1,4-Dichlorobenzene < 1 < 1 < 1 < 1
2-Butanone < 10 < 10 < 10 < 10
2-Hexanone < 10 < 10 < 10 < 10
4-Methyl-2-pentanone < 10 < 10 < 10 < 10
Acetone < 10 < 10 < 10 < 10
Benzene < 1 < 1 < 1 < 1
Bromochloromethane < 1 < 1 < 1 < 1
Bromodichloromethane < 1 < 1 < 1 < 1
Bromoform < 1 < 1 < 1 < 1
Bromomethane < 1 < 1 < 1 < 1
Carbon disulfide < 1 < 1 < 1 < 1
Carbon tetrachloride < 1 < 1 < 1 < 1
Chlorobenzene < 1 < 1 < 1 < 1
Chloroethane < 1 < 1 < 1 < 1
Chloroform 0.145 J/B/K < 1 < 1 < 1
Chloromethane < 1 < 1 < 1 < 1
cis-1,2-Dichloroethene < 1 < 1 < 1 < 1
cis-1,3-Dichloropropene < 1 < 1 < 1 < 1
Dibromochloromethane < 1 < 1 < 1 < 1
Ethylbenzene < 1 < 1 < 1 < 1
Methylene chloride < 5 < 5 < 5 < 5
Styrene < 1 < 1 < 1 < 1
Tetrachloroethene < 1 < 1 < 1 < 1
Toluene < 1 < 1  < 1 < 1
trans-1,2-Dichloroethene < 1 < 1 < 1 < 1
trans-1,3-Dichloropropene < 1 < 1 < 1 < 1
Trichloroethene < 1 < 1 < 1  < 1
Vinyl chloride < 1 < 1 < 1 < 1
Xylenes, Total < 1 < 1 < 1 < 1
Notes:
-c - Indicates trip blank sample. 
Shading indicates the analyte was detected.
See Table L-9 or explanation of data qualifiers. 
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Table L-4
Summary of Analytical Results in Rinsate Blank Sample

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID P-18S-d
Date Collected 6/29/2004
Lab Sample ID L0406598

Volatile Organic Compounds by Method SW8260B (µg/L)
1,1,1-Trichloroethane < 1
1,1,2,2-Tetrachloroethane < 1
1,1,2-Trichloroethane < 1
1,1-Dichloroethane < 1
1,1-Dichloroethene < 1
1,2-Dichlorobenzene < 1
1,2-Dichloroethane < 1
1,2-Dichloropropane < 1
1,3-Dichlorobenzene < 1
1,4-Dichlorobenzene < 1
2-Butanone < 10
2-Hexanone < 10
4-Methyl-2-pentanone < 10
Acetone < 10
Benzene < 1
Bromochloromethane < 1
Bromodichloromethane < 1
Bromoform < 1
Bromomethane < 1
Carbon disulfide 11.8
Carbon tetrachloride < 1
Chlorobenzene < 1
Chloroethane < 1
Chloroform < 1
Chloromethane < 1
cis-1,2-Dichloroethene < 1
Cis-1,3-dichloropropene < 1
Dibromochloromethane < 1
Ethylbenzene < 1
Methylene chloride 0.314 J//
Styrene 0.749 J//
Tetrachloroethene < 1
Toluene 0.358 J//
trans-1,2-Dichloroethene < 1
Trans-1,3-dichloropropene < 1
Trichloroethene < 1
Vinyl chloride < 1
Xylenes, Total < 1
Notes:
-d - Indicates rinsate blank. 
Shading indicates the analyte was detected.
See Table L-9 for explanation of data qualifiers. 
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Table L-5
Summary of Calculated RPDs in Groundwater Field Duplicate Samples

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID P-9 P-9-a Relative P-18D P-18D-a Relative
Date Collected 6/28/2004 6/28/2004 Percent 6/29/2004 6/29/2004 Percent
Lab Sample ID L0406578 L0406578 Difference L0406598 L0406598 Difference

Volatile Organic Compounds by Method SW8260B (µg/L)
1,1,1-Trichloroethane < 1 < 1 NC 1.17 1.13 3
1,1,2,2-Tetrachloroethane < 1 < 1 NC < 1 < 1 NC
1,1,2-Trichloroethane < 1 < 1 NC < 1 < 1 NC
1,1-Dichloroethane 0.816 J// 0.905 J// NC 2.11 2.13 1
1,1-Dichloroethene 6.32 6.61 4 64.6 65.9 2
1,2-Dichlorobenzene < 1 < 1 NC < 1 < 1 NC
1,2-Dichloroethane < 1 < 1 NC < 1 < 1 NC
1,2-Dichloropropane < 1 < 1 NC < 1 < 1 NC
1,3-Dichlorobenzene < 1 < 1 NC < 1 < 1 NC
1,4-Dichlorobenzene < 1 < 1 NC < 1 < 1 NC
2-Butanone < 10 < 10 NC < 10 < 10 NC
2-Hexanone < 10 < 10 NC < 10 < 10 NC
4-Methyl-2-pentanone < 10 < 10 NC < 10 < 10 NC
Acetone < 10 < 10 NC < 10 < 10 NC
Benzene < 1 < 1 NC < 1 < 1 NC
Bromochloromethane < 1 < 1 NC < 1 < 1 NC
Bromodichloromethane < 1 < 1 NC < 1 < 1 NC
Bromoform < 1 < 1 NC < 1 < 1 NC
Bromomethane < 1 < 1 NC < 1 < 1 NC
Carbon disulfide < 1 < 1 NC < 1 < 1 NC
Carbon tetrachloride < 1 < 1 NC < 1 < 1 NC
Chlorobenzene < 1 < 1 NC < 1 < 1 NC
Chloroethane < 1 < 1 NC < 1 < 1 NC
Chloroform < 1 < 1 NC 0.871 J// 0.915 J// NC
Chloromethane < 1 < 1 NC < 1 < 1 NC
cis-1,2-Dichloroethene < 1 < 1 NC < 1 < 1 NC
Cis-1,3-dichloropropene < 1 < 1 NC < 1 < 1 NC
Dibromochloromethane < 1 < 1 NC < 1 < 1 NC
Ethylbenzene < 1 < 1 NC < 1 < 1 NC
Methylene chloride < 5 < 5 NC < 5 < 5 NC
Styrene < 1 < 1 NC < 1 < 1 NC
Tetrachloroethene < 1 < 1 NC < 1 < 1 NC
Toluene < 1 < 1 NC < 1 < 1 NC
trans-1,2-Dichloroethene < 1 < 1 NC < 1 < 1 NC
Trans-1,3-dichloropropene < 1 < 1 NC < 1 < 1 NC
Trichloroethene < 1 < 1 NC < 1 < 1 NC
Vinyl chloride < 1 < 1 NC < 1 < 1 NC
Xylenes, Total < 1 < 1 NC < 1 < 1 NC
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Table L-5
Summary of Calculated RPDs in Groundwater Field Duplicate Samples

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID P-9 P-9-a Relative P-18D P-18D-a Relative
Date Collected 6/28/2004 6/28/2004 Percent 6/29/2004 6/29/2004 Percent
Lab Sample ID L0406578 L0406578 Difference L0406598 L0406598 Difference

ICP Metals by Method SW6010B (µg/L)
Calcium 26800 25800 4 28100 27300 3
Iron 60.2  /B/K 58.2  /B/K NC < 40 < 40 NC
Magnesium 13900 13400 4 15400 14900 3
Manganese < 10 < 10 NC 3.4 J/B/K 3.5 J/B/K NC
Potassium 310 J// 283 J// NC 388 J// 387 J// NC
Sodium 33100 31500 5 40200 38900 3
Hardness as CaCO3 by Method E130.2 (µg/L)
Hardness (as CaCO3) 127000 126000 1 140000 136000 3
TDS by Method E160.1 (µg/L)
Total Dissolved Solids 206000 198000 4 284000 292000 3
Alkalinity by Method E310.1 (µg/L)
Alkalinity, Bicarbonate (AS CACO3) 133000 134000 1 159000 158000 1
Alkalinity, Carbonate (as CACO3) < 10000 < 10000 NC < 10000 < 10000 NC
Chloride by Method E325.2 (µg/L)
Chloride 22300 20700 7 24900 24900 0
Nitrogen, Ammonia (as N) by Method E350.1 (µg/L)
Ammonia 147 121 19 76 J// 123 NC
Nitrate-Nitrite by Method E353.2 (µg/L)
Nitrate 2810 2870 2 2370 2460 4
Sulfate by Method E375.4 (µg/L)
Sulfate (as SO4) 31400 31200 1 36200 37600 4
TOC by Method E415.1 (µg/L)
Total Organic Carbon 1800 1830 2 3240 2810 14
Notes:
-a - Indicates field duplicate sample. 
NC - Not Calculated. 
Shading indicates the analyte was detected.
See Table L-9 for explanation of data qualifiers. 
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Table L-6
Summary of Volatile Organic Compounds in Groundwater Samples

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID P-04 P-07 P-07A P-08 P-09 P-10A P-11
Date Collected 6/10/2004 6/11/2004 6/11/2004 6/28/2004 6/28/2004 6/10/2004 6/28/2004
Lab Sample ID L0406242 L0406256 L0406256 L0406578 L0406578 L0406242 L0406578

Volatile Organic Compounds by Method SW8260B (µg/L)
Acetone < 10 < 10 < 10 < 10 < 10 < 10 < 10
Benzene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bromochloromethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bromodichloromethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bromoform < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bromomethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Butanone, 2- < 10 < 10 < 10 < 10 < 10 < 10 < 10
Carbon Disulfide < 1 < 1 < 1 < 1 < 1 < 1 < 1
Carbon Tetrachloride < 1 < 1 < 1 < 1 < 1 < 1 < 1
Chlorobenzene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Chloroethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Chloroform 0.258 J/B/K < 1 < 1 < 1 < 1 1.69 < 1
Chloromethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dibromochloromethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,3- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,4- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloroethane, 1,1- < 1 < 1 1.18 60.8 0.816 J// 22.5 0.176 J//
Dichloroethane, 1,2- < 1 < 1 < 1 < 1 < 1 2.03 < 1
Dichloroethene, 1,1- < 1 < 1 14.1 360 6.32 1230 < 1
Dichloroethene, cis-1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloroethene, trans-1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropane, 1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropene, cis-1,3- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropene, trans-1,3- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Ethylbenzene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Hexanone, 2- < 10 < 10 < 10 < 10 < 10 < 10 < 10
Methylene Chloride < 5 < 5 < 5 < 5 < 5 < 5 < 5
Pentanone, 4-Methyl-2- < 10 < 10 < 10 < 10 < 10 < 10 < 10
Styrene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Tetrachloroethane, 1,1,2,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Tetrachloroethene < 1 < 1 < 1 5.94 < 1 0.404 J// < 1
Toluene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Trichloroethane, 1,1,1- < 1 < 1 0.35 J// 586 < 1 1.28 < 1
Trichloroethane, 1,1,2- < 1 < 1 < 1 < 1 < 1 0.641 J// < 1
Trichloroethene < 1 < 1 < 1 3.53 < 1 0.424 J// 0.435 J//
Vinyl Chloride < 1 < 1 < 1 2.14  /B/K < 1 < 1 < 1
Xylenes, Total < 1 < 1 < 1 < 1 < 1 < 1 < 1

 76058\WP\draft76058\WP\draft RFI\Apps\App L (ADQR)\Tbls L-3 thru L-8.xls; L-6_VOCs Page 1 of 2



Table L-6
Summary of Volatile Organic Compounds in Groundwater Samples

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID P-15DD P-16S P-17D P-18D P-18S P-19D P-19S
Date Collected 6/28/2004 6/29/2004 6/29/2004 6/29/2004 6/29/2004 7/1/2004 6/29/2004
Lab Sample ID L0406578 L0406598 L0406598 L0406598 L0406598 L0407056 L0406598

Volatile Organic Compounds by Method SW8260B (µg/L)
Acetone < 10 < 10 < 10 < 10 < 10 < 10 < 10
Benzene < 1 0.211 J// < 1 < 1 < 1 < 1 < 1
Bromochloromethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bromodichloromethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bromoform < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bromomethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Butanone, 2- < 10 < 10 < 10 < 10 < 10 < 10 < 10
Carbon Disulfide < 1 < 1 < 1 < 1 < 1 < 1 < 1
Carbon Tetrachloride < 1 < 1 < 1 < 1 < 1 < 1 < 1
Chlorobenzene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Chloroethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Chloroform < 1 0.21 J// < 1 0.871 J// 1.06 2.16 0.934 J//
Chloromethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dibromochloromethane < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,3- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichlorobenzene, 1,4- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloroethane, 1,1- 2.07 5.31 2.14 2.11 2.29 0.658 J// 0.323 J//
Dichloroethane, 1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloroethene, 1,1- 104 13.2 163 64.6 63.8 14.5 5.4
Dichloroethene, cis-1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloroethene, trans-1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropane, 1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropene, cis-1,3- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dichloropropene, trans-1,3- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Ethylbenzene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Hexanone, 2- < 10 < 10 < 10 < 10 < 10 < 10 < 10
Methylene Chloride < 5 < 5 < 5 < 5 < 5 < 5 < 5
Pentanone, 4-Methyl-2- < 10 < 10 < 10 < 10 < 10 < 10 < 10
Styrene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Tetrachloroethane, 1,1,2,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Tetrachloroethene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Toluene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Trichloroethane, 1,1,1- 0.513 J// 0.423 J// < 1 1.17 1.63 1.12 0.44 J//
Trichloroethane, 1,1,2- < 1 < 1 < 1 < 1 < 1 < 1 < 1
Trichloroethene < 1 < 1 < 1 < 1 < 1 < 1 < 1
Vinyl Chloride < 1 < 1 < 1 < 1 < 1 < 1 < 1
Xylenes, Total < 1 < 1 < 1 < 1 < 1 < 1 < 1
Notes:
Shading indicates the analyte was detected
See Table L-9 for explanation of data qualifiers. 
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Table L-7
Summary of Metals in Groundwater Samples

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID P-01 P-01A P-04 P-07 P-07A P-08 P-09 P-10A
Date Collected 6/11/2004 6/11/2004 6/10/2004 6/11/2004 6/11/2004 6/28/2004 6/28/2004 6/10/2004
Lab Sample ID L0406256 L0406256 L0406242 L0406256 L0406256 L0406578 L0406578 L0406242

ICP Metals by Method SW6010B (;g/L)
Calcium 35600 29100 26100 25900 34300 35500 26800 36500
Iron 274 555 < 40 212 312 10200 60.2  /B/K 347
Magnesium 17900 18900 15100 15800 16700 15000 13900 18700
Manganese < 10 22.7 < 10 < 10 32.7 1020 < 10 5.9 J//
Potassium 353 J// 389 J// 382 J// < 1000 296 J// 639 J// 310 J// 449 J//
Sodium 42600 40900 32800 27500 41700 32100 33100 43500

Sample ID P-11 P-15DD P-16S P-17D P-18D P-18S P-19D P-19S
Date Collected 6/28/2004 6/28/2004 6/29/2004 6/29/2004 6/29/2004 6/29/2004 7/1/2004 6/29/2004
Lab Sample ID L0406578 L0406578 L0406598 L0406598 L0406598 L0406598 L0407056 L0406598

ICP Metals by Method SW6010B (µg/L)
Calcium 28100 33400 48600 31900 28100 28400 32700 19600
Iron 224 193 6230 718 < 40 < 40 91.1 1570
Magnesium 15700 17600 20300 15300 15400 15800 17500 10000
Manganese 750 34.8 1810 31.1 3.4 J/B/K 1.7 J/B/K 279 639
Potassium 314 J// 442 J// 1220 437 J// 388 J// 382 J// 553 J// 463 J//
Sodium 33700 59400 58200 65900 40200 38800 44900 31700
Notes:
Shading indicates the analyte was detected
See Table L-9 for explanation of data qualifiers. 
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Table L-8
Summary of General Chemistry Parameters in Groundwater Samples

GE Puerto Rico Investment, Inc. Facility
Patillas, Puerto Rico

Sample ID P-01 P-01A P-04 P-07 P-07A P-08 P-09 P-10A
Date Collected 6/11/2004 6/11/2004 6/10/2004 6/11/2004 6/11/2004 6/28/2004 6/28/2004 6/10/2004
Lab Sample ID L0406256 L0406256 L0406242 L0406256 L0406256 L0406578 L0406578 L0406242

Hardness as CaCO3 by Method E130.2 (ug/L)
Hardness (as CaCO3) 152000 142000 124000 119000 155000 163000 127000 167000
TDS by Method E160.1 (ug/L)
Total Dissolved Solids 294000 294000 278000 320000 288000 264000 206000 324000
Alkalinity by Method E310.1 (ug/L)
Alkalinity, Bicarbonate (AS CACO3) 148000 151000 130000 106000 181000 178000 133000 185000
Alkalinity, Carbonate (as CACO3) < 10000 < 10000 < 10000 < 10000 < 10000 < 10000 < 10000 < 10000
Chloride by Method E325.2 (ug/L)
Chloride 31300 23200 19600 25100 45000 61000 22300 28000
Nitrogen, Ammonia (as N) by Method E350.1 (ug/L)
Ammonia 80 J// < 100 < 100 66 J// 69 J// 161 147 72 J//
Nitrate-Nitrite by Method E353.2 (ug/L)
Nitrate 2450 2990 2210 5340 1620 81.1 2810 2690
Sulfate by Method E375.4 (ug/L)
Sulfate (as SO4) 57700 44200 32700 43000 31200 21900 31400 50600
TOC by Method E415.1 (ug/L)
Total Organic Carbon 6410 4410 2920 4580 6240 3800 1800 3690

Sample ID P-11 P-15DD P-16S P-17D P-18D P-18S P-19D P-19S
Date Collected 6/28/2004 6/28/2004 6/29/2004 6/29/2004 6/29/2004 6/29/2004 7/1/2004 6/29/2004
Lab Sample ID L0406578 L0406578 L0406598 L0406598 L0406598 L0406598 L0407056 L0406598

Hardness as CaCO3 by Method E130.2 (ug/L)
Hardness (as CaCO3) 140000 155000 231000 150000 140000 140000 142000 93700
TDS by Method E160.1 (ug/L)
Total Dissolved Solids 252000 278000 384000 384000 284000 290000 296000 222000
Alkalinity by Method E310.1 (ug/L)
Alkalinity, Bicarbonate (AS CACO3) 149000 208000 296000 219000 159000 158000 160000 109000
Alkalinity, Carbonate (as CACO3) < 10000 < 10000 < 10000 < 10000 < 10000 < 10000 < 10000 < 10000
Chloride by Method E325.2 (ug/L)
Chloride 25200 25200 17100 27300 24900 22700 24600 18600
Nitrogen, Ammonia (as N) by Method E350.1 (ug/L)
Ammonia 149 227 168 141 76 J// 136 56 J// 151
Nitrate-Nitrite by Method E353.2 (ug/L)
Nitrate 2250 2210 < 50 1470 2370 2300 2390 803
Sulfate by Method E375.4 (ug/L)
Sulfate (as SO4) 33200 41200 44600 51900 36200 38400 40600 25600
TOC by Method E415.1 (ug/L)
Total Organic Carbon 3380 2330 5520 3570 3240 3020 1330 3540
Notes:
NA - Not Analyzed
Shading indicates the analyte was detected
See Table L-9 for explanation of data qualifiers. 
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Table L-9 
Summary of Added Data Qualifiers 

GE Puerto Rico Investment, Inc. Facility 
Patillas, Puerto Rico 

 
 
Modifier Description 

 < Indicates not detected at the reporting limit indicated.   

 “/” Separates the laboratory-added data qualifiers from the validation data qualifiers.  The laboratory-
added data qualifiers precede the first “/”.  The result qualifiers (a product of the data validation 
process) follow the first “/”, and the analysis qualifiers (defines the type of QC excursion) follow 
the second “/”.    

 

Laboratory Data Qualifiers 

Qualifier Description 

 J The analyte was positively identified; the quantitation is an estimation.  

 

Result Data Qualifiers 

Qualifier Description 

 B The analyte was found in an associated blank as well as in the sample.   

 

Analysis Data Qualifiers 

Qualifier Description 

 K An analyte was detected in the sample at a concentration less than or equal to five times the 
concentration detected in the associated method blank.  Professional judgment must be used to 
determine if the detected analyte is site-related.  
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DATA ASSESSMENT REPORT 

Data assessment is a systematic process for reviewing a body of data against a predefined set of criteria to 
provide assurance that the data meet project Data Quality Objective (DQO) requirements.  The purpose of 
the data assessment process is to determine if and how the usability of the analytical data is affected by 
the overall analytical processes and sample collection and handling procedures.  If specific DQOs are not 
met, the data are qualified (i.e., data flags are assigned to sample results) in accordance with guidelines 
established by the United States Environmental Protection Agency (USEPA).  Data assessment allows the 
data user to adequately determine if the data can be used for its intended purpose.  The data acceptance 
criteria are established according to Standard Operating Procedures (SOPs) and Statements of Work 
(SOWs) provided to the contracted analytical laboratory.  The assessment of data quality and usability 
involves five components, as described below.  

1) Field Sampling Check is a process to ensure that all samples were collected and the laboratory 
analyses were performed as stipulated in the applicable site-specific Work Plan or Field Sampling 
Plan (FSP).  Inspection of sample preservation procedures, sample handling, analysis requested, 
sample description and ID, cooler receipt forms, holding time evaluation, and Chain of Custody 
procedures are all evaluated to ensure that the evidentiary nature of the samples and the resulting 
analytical data have not been compromised.  

2) Data Verification is a process for determining the completeness, correctness, consistency, and 
compliance of a data package in accordance with requirements contained in the applicable SOW 
and/or contract-specific requirements.  This is a review of the data package, electronic data 
deliverable (EDD), and invoice received from the contract laboratory to ensure that the contract 
required information is present and complete prior to data validation. 

3) Data Review is a process of reviewing the primary quality control (QC) data provided by the 
laboratory and the results of any internal quality assurance (QA)/QC samples, such as field 
blanks, trip blanks, equipment blanks or ambient blanks, field split samples, and duplicate 
samples, to ascertain any effect the laboratory’s procedures or the sample collection process has 
on the data.   

4) Data Evaluation is a process to determine if the data meet project-specific DQOs and contract 
requirements.  This evaluation may involve a review of field sampling and sample management 
procedures, laboratory audits, Performance Evaluation (PE) sample results, and any other data 
quality indicators that are available.  

5) Data Validation is a process to determine the accuracy and precision of analytical data generated 
and to identify any anomalies encountered.  The validation process is performed in accordance 
with USEPA regional or national functional guidelines, project-specific guidelines, and 
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compliance with the requirements of each analytical method.  Two major components of data 
validation are laboratory performance and matrix interferences.  Evaluation of laboratory 
performance is a check for compliance for each analytical method to determine if the samples 
were analyzed within the prescribed acceptance criteria of the method.  Evaluation of matrix 
interferences involves the analysis of surrogate spike recoveries, matrix spike recoveries, and 
duplicate sample results.  Data not meeting project-specific DQOs or the requirements of the 
analytical method are qualified with data flags according to referenced guidelines. 

Data Assessment Procedures 

Earth Tech performed independent QC checks of field and laboratory procedures that were used in 
collecting and analyzing the data.  The QC checks verify that the data collected are of appropriate quality 
for the intended data use and that the DQOs were met.  The steps and guidelines followed during the data 
validation process were modeled on the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, July 2004), USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review (USEPA, October 1999), and Data Validation 
Standard Operating Procedures for Contract Laboratory Program Routine Analytical Services (USEPA, 
July 1999).  In addition, method-specific criteria set forth in the compendium of analytical methods found 
in the Test Methods for Evaluation Solid Waste (SW-846), Update III (USEPA, June 1997) are also 
evaluated during the validation process.  This validation process has been adapted to meet the DQO 
requirements for generation of definitive critical data. 

Data Validation Results 

The analytical data (3 groundwater samples) and no QA/QC data were collected on June 10, 2004 for GE 
Industrial Systems, Inc.  The analytical data were validated according to the procedures outlined above.  
Where data flags have been applied to this data set, they are separated by a slash “/” and presented in the 
following format: 

 

Laboratory Flag / Result Flags / Analysis Flags 

• Laboratory Flag: This flag precedes the first slash and is added by the laboratory as a result of 
QC excursions from the analytical method.  These flags are laboratory-specific and are 
described in the associated laboratory report. 

• Result Flags: These are presented after the first slash and are added by Earth Tech based on 
data validation procedures and guidelines.  They tell how and if the data should be used. 
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• Analysis Flags: These flags are presented after the second slash and are added by Earth Tech 
to inform the data user of any specific QA/QC problems that were encountered.   

Any data requiring qualification as a result of the validation process were assigned data flags, as 
discussed below.  The validation flags indicate how any QC excursions may have impacted the usability 
of the data.  

Volatile Organic Compounds by EPA Method SW-846 8260B 

Results of chloroform (associated with prep batch WG168170) less than 0.735 µg/L were qualified 
“/B/K” due to contamination in the associated method blank.  These qualifiers indicate that the analyte 
was detected in the method blank as well as the sample.  Professional judgment must be used to determine 
if the detected concentration of this analyte is site-related. 

Metals by EPA Method SW-846 6010B 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Hardness by EPA Method E130.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Dissolved Solids (TDS) by EPA Method E160.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Alkalinity by EPA Method E310.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Chloride by EPA Method E325.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Nitrate by EPA Method E353.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  
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Ammonia by EPA Method E350.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Sulfate by EPA Method E375.4 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Organic Carbon (TOC) by EPA Method E415.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Data Summary and Usability 

None of the QC excursions encountered during the validation of this data set resulted in any of the data 
being rejected.  Therefore, the data associated with this laboratory batch should be considered compliant 
and adequate for its intended use.  
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DATA ASSESSMENT REPORT 

Data assessment is a systematic process for reviewing a body of data against a predefined set of criteria to 
provide assurance that the data meet project Data Quality Objective (DQO) requirements.  The purpose of 
the data assessment process is to determine if and how the usability of the analytical data is affected by 
the overall analytical processes and sample collection and handling procedures.  If specific DQOs are not 
met, the data are qualified (i.e., data flags are assigned to sample results) in accordance with guidelines 
established by the United States Environmental Protection Agency (USEPA).  Data assessment allows the 
data user to adequately determine if the data can be used for its intended purpose.  The data acceptance 
criteria are established according to Standard Operating Procedures (SOPs) and Statements of Work 
(SOWs) provided to the contracted analytical laboratory.  The assessment of data quality and usability 
involves five components, as described below.  

1) Field Sampling Check is a process to ensure that all samples were collected and the laboratory 
analyses were performed as stipulated in the applicable site-specific Work Plan or Field Sampling 
Plan (FSP).  Inspection of sample preservation procedures, sample handling, analysis requested, 
sample description and ID, cooler receipt forms, holding time evaluation, and Chain of Custody 
procedures are all evaluated to ensure that the evidentiary nature of the samples and the resulting 
analytical data have not been compromised.  

2) Data Verification is a process for determining the completeness, correctness, consistency, and 
compliance of a data package in accordance with requirements contained in the applicable SOW 
and/or contract-specific requirements.  This is a review of the data package, electronic data 
deliverable (EDD), and invoice received from the contract laboratory to ensure that the contract 
required information is present and complete prior to data validation. 

3) Data Review is a process of reviewing the primary quality control (QC) data provided by the 
laboratory and the results of any internal quality assurance (QA)/QC samples, such as field 
blanks, trip blanks, equipment blanks or ambient blanks, field split samples, and duplicate 
samples, to ascertain any effect the laboratory’s procedures or the sample collection process has 
on the data.   

4) Data Evaluation is a process to determine if the data meet project-specific DQOs and contract 
requirements.  This evaluation may involve a review of field sampling and sample management 
procedures, laboratory audits, Performance Evaluation (PE) sample results, and any other data 
quality indicators that are available.  

5) Data Validation is a process to determine the accuracy and precision of analytical data generated 
and to identify any anomalies encountered.  The validation process is performed in accordance 
with USEPA regional or national functional guidelines, project-specific guidelines, and 
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compliance with the requirements of each analytical method.  Two major components of data 
validation are laboratory performance and matrix interferences.  Evaluation of laboratory 
performance is a check for compliance for each analytical method to determine if the samples 
were analyzed within the prescribed acceptance criteria of the method.  Evaluation of matrix 
interferences involves the analysis of surrogate spike recoveries, matrix spike recoveries, and 
duplicate sample results.  Data not meeting project-specific DQOs or the requirements of the 
analytical method are qualified with data flags according to referenced guidelines. 

Data Assessment Procedures 

Earth Tech performed independent QC checks of field and laboratory procedures that were used in 
collecting and analyzing the data.  The QC checks verify that the data collected are of appropriate quality 
for the intended data use and that the DQOs were met.  The steps and guidelines followed during the data 
validation process were modeled on the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, July 2004), USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review (USEPA, October 1999), and Data Validation 
Standard Operating Procedures for Contract Laboratory Program Routine Analytical Services (USEPA, 
July 1999).  In addition, method-specific criteria set forth in the compendium of analytical methods found 
in the Test Methods for Evaluation Solid Waste (SW-846), Update III (USEPA, June 1997) are also 
evaluated during the validation process.  This validation process has been adapted to meet the DQO 
requirements for generation of definitive critical data. 

Data Validation Results 

The analytical data (4 groundwater samples) plus QA/QC data (1 trip blank sample) were collected on 
June 11, 2004 for GE Industrial Systems, Inc.  The analytical data were validated according to the 
procedures outlined above.  Where data flags have been applied to this data set, they are separated by a 
slash “/” and presented in the following format: 

Laboratory Flag / Result Flags / Analysis Flags 

• Laboratory Flag: This flag precedes the first slash and is added by the laboratory as a result of 
QC excursions from the analytical method.  These flags are laboratory-specific and are 
described in the associated laboratory report. 

• Result Flags: These are presented after the first slash and are added by Earth Tech based on 
data validation procedures and guidelines.  They tell how and if the data should be used. 

• Analysis Flags: These flags are presented after the second slash and are added by Earth Tech 
to inform the data user of any specific QA/QC problems that were encountered.   
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Any data requiring qualification as a result of the validation process were assigned data flags, as 
discussed below.  The validation flags indicate how any QC excursions may have impacted the usability 
of the data.  

Volatile Organic Compounds by EPA Method SW-846 8260B 

Results of chloroform (associated with prep batch WG168170) less than 0.735 µg/L were qualified 
“/B/K” due to contamination in the associated method blank.  These qualifiers indicate that the analyte 
was detected in the method blank as well as the sample.  Professional judgment must be used to determine 
if the detected concentration of this analyte is site-related. 

Metals by EPA Method SW-846 6010B 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Hardness by EPA Method E130.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Dissolved Solids (TDS) by EPA Method E160.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Alkalinity by EPA Method E310.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Chloride by EPA Method E325.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Nitrate by EPA Method E353.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Ammonia by EPA Method E350.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  
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Sulfate by EPA Method E375.4 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Organic Carbon (TOC) by EPA Method E415.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Data Summary and Usability 

None of the QC excursions encountered during the validation of this data set resulted in any of the data 
being rejected.  Therefore, the data associated with this laboratory batch should be considered compliant 
and adequate for its intended use.  
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DATA ASSESSMENT REPORT 

Data assessment is a systematic process for reviewing a body of data against a predefined set of criteria to 
provide assurance that the data meet project Data Quality Objective (DQO) requirements.  The purpose of 
the data assessment process is to determine if and how the usability of the analytical data is affected by 
the overall analytical processes and sample collection and handling procedures.  If specific DQOs are not 
met, the data are qualified (i.e., data flags are assigned to sample results) in accordance with guidelines 
established by the United States Environmental Protection Agency (USEPA).  Data assessment allows the 
data user to adequately determine if the data can be used for its intended purpose.  The data acceptance 
criteria are established according to Standard Operating Procedures (SOPs) and Statements of Work 
(SOWs) provided to the contracted analytical laboratory.  The assessment of data quality and usability 
involves five components, as described below.  

1) Field Sampling Check is a process to ensure that all samples were collected and the laboratory 
analyses were performed as stipulated in the applicable site-specific Work Plan or Field Sampling 
Plan (FSP).  Inspection of sample preservation procedures, sample handling, analysis requested, 
sample description and ID, cooler receipt forms, holding time evaluation, and Chain of Custody 
procedures are all evaluated to ensure that the evidentiary nature of the samples and the resulting 
analytical data have not been compromised.  

2) Data Verification is a process for determining the completeness, correctness, consistency, and 
compliance of a data package in accordance with requirements contained in the applicable SOW 
and/or contract-specific requirements.  This is a review of the data package, electronic data 
deliverable (EDD), and invoice received from the contract laboratory to ensure that the contract 
required information is present and complete prior to data validation. 

3) Data Review is a process of reviewing the primary quality control (QC) data provided by the 
laboratory and the results of any internal quality assurance (QA)/QC samples, such as field 
blanks, trip blanks, equipment blanks or ambient blanks, field split samples, and duplicate 
samples, to ascertain any effect the laboratory’s procedures or the sample collection process has 
on the data.   

4) Data Evaluation is a process to determine if the data meet project-specific DQOs and contract 
requirements.  This evaluation may involve a review of field sampling and sample management 
procedures, laboratory audits, Performance Evaluation (PE) sample results, and any other data 
quality indicators that are available.  

5) Data Validation is a process to determine the accuracy and precision of analytical data generated 
and to identify any anomalies encountered.  The validation process is performed in accordance 
with USEPA regional or national functional guidelines, project-specific guidelines, and 
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compliance with the requirements of each analytical method.  Two major components of data 
validation are laboratory performance and matrix interferences.  Evaluation of laboratory 
performance is a check for compliance for each analytical method to determine if the samples 
were analyzed within the prescribed acceptance criteria of the method.  Evaluation of matrix 
interferences involves the analysis of surrogate spike recoveries, matrix spike recoveries, and 
duplicate sample results.  Data not meeting project-specific DQOs or the requirements of the 
analytical method are qualified with data flags according to referenced guidelines. 

Data Assessment Procedures 

Earth Tech performed independent QC checks of field and laboratory procedures that were used in 
collecting and analyzing the data.  The QC checks verify that the data collected are of appropriate quality 
for the intended data use and that the DQOs were met.  The steps and guidelines followed during the data 
validation process were modeled on the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, July 2004), USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review (USEPA, October 1999), and Data Validation 
Standard Operating Procedures for Contract Laboratory Program Routine Analytical Services (USEPA, 
July 1999).  In addition, method-specific criteria set forth in the compendium of analytical methods found 
in the Test Methods for Evaluation Solid Waste (SW-846), Update III (USEPA, June 1997) are also 
evaluated during the validation process.  This validation process has been adapted to meet the DQO 
requirements for generation of definitive critical data. 

Data Validation Results 

The analytical data (3 groundwater samples) plus QA/QC data (1 trip blank sample and 1 field duplicate 
sample) were collected on June 28, 2004 for GE Industrial Systems, Inc.  The analytical data were 
validated according to the procedures outlined above.  Where data flags have been applied to this data set, 
they are separated by a slash “/” and presented in the following format: 

Laboratory Flag / Result Flags / Analysis Flags 

• Laboratory Flag: This flag precedes the first slash and is added by the laboratory as a result of 
QC excursions from the analytical method.  These flags are laboratory-specific and are 
described in the associated laboratory report. 

• Result Flags: These are presented after the first slash and are added by Earth Tech based on 
data validation procedures and guidelines.  They tell how and if the data should be used. 

• Analysis Flags: These flags are presented after the second slash and are added by Earth Tech 
to inform the data user of any specific QA/QC problems that were encountered.   
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Any data requiring qualification as a result of the validation process were assigned data flags, as 
discussed below.  The validation flags indicate how any QC excursions may have impacted the usability 
of the data.  

Volatile Organic Compounds by EPA Method SW-846 8260B 

Results of vinyl chloride (associated with prep batch WG169731) less than 2.59 µ/L were qualified 
“/B/K” due to contamination in the associated method blank.  These qualifiers indicate that the analyte 
was detected in the method blank as well as the sample.  Professional judgment must be used to determine 
if the detected concentration of this analyte is site-related. 

Metals by EPA Method SW-846 6010B 

Results of iron (associated with prep batch WG169421) less than 0.1715 mg/L were qualified “/B/K” due 
to contamination in the associated method blank.  These qualifiers indicate that the analyte was detected 
in the method blank as well as the sample.  Professional judgment must be used to determine if the 
detected concentration of this analyte is site-related. 

Hardness by EPA Method E130.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Dissolved Solids (TDS) by EPA Method E160.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Alkalinity by EPA Method E310.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Chloride by EPA Method E325.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Nitrate by EPA Method E353.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  
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Ammonia by EPA Method E350.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Sulfate by EPA Method E375.4 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Organic Carbon (TOC) by EPA Method E415.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Data Summary and Usability 

None of the QC excursions encountered during the validation of this data set resulted in any of the data 
being rejected.  Therefore, the data associated with this laboratory batch should be considered compliant 
and adequate for its intended use.  
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DATA ASSESSMENT REPORT 

Data assessment is a systematic process for reviewing a body of data against a predefined set of criteria to 
provide assurance that the data meet project Data Quality Objective (DQO) requirements.  The purpose of 
the data assessment process is to determine if and how the usability of the analytical data is affected by 
the overall analytical processes and sample collection and handling procedures.  If specific DQOs are not 
met, the data are qualified (i.e., data flags are assigned to sample results) in accordance with guidelines 
established by the United States Environmental Protection Agency (USEPA).  Data assessment allows the 
data user to adequately determine if the data can be used for its intended purpose.  The data acceptance 
criteria are established according to Standard Operating Procedures (SOPs) and Statements of Work 
(SOWs) provided to the contracted analytical laboratory.  The assessment of data quality and usability 
involves five components, as described below.  

1) Field Sampling Check is a process to ensure that all samples were collected and the laboratory 
analyses were performed as stipulated in the applicable site-specific Work Plan or Field Sampling 
Plan (FSP).  Inspection of sample preservation procedures, sample handling, analysis requested, 
sample description and ID, cooler receipt forms, holding time evaluation, and Chain of Custody 
procedures are all evaluated to ensure that the evidentiary nature of the samples and the resulting 
analytical data have not been compromised.  

2) Data Verification is a process for determining the completeness, correctness, consistency, and 
compliance of a data package in accordance with requirements contained in the applicable SOW 
and/or contract-specific requirements.  This is a review of the data package, electronic data 
deliverable (EDD), and invoice received from the contract laboratory to ensure that the contract 
required information is present and complete prior to data validation. 

3) Data Review is a process of reviewing the primary quality control (QC) data provided by the 
laboratory and the results of any internal quality assurance (QA)/QC samples, such as field 
blanks, trip blanks, equipment blanks or ambient blanks, field split samples, and duplicate 
samples, to ascertain any effect the laboratory’s procedures or the sample collection process has 
on the data.   

4) Data Evaluation is a process to determine if the data meet project-specific DQOs and contract 
requirements.  This evaluation may involve a review of field sampling and sample management 
procedures, laboratory audits, Performance Evaluation (PE) sample results, and any other data 
quality indicators that are available.  

5) Data Validation is a process to determine the accuracy and precision of analytical data generated 
and to identify any anomalies encountered.  The validation process is performed in accordance 
with USEPA regional or national functional guidelines, project-specific guidelines, and 
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compliance with the requirements of each analytical method.  Two major components of data 
validation are laboratory performance and matrix interferences.  Evaluation of laboratory 
performance is a check for compliance for each analytical method to determine if the samples 
were analyzed within the prescribed acceptance criteria of the method.  Evaluation of matrix 
interferences involves the analysis of surrogate spike recoveries, matrix spike recoveries, and 
duplicate sample results.  Data not meeting project-specific DQOs or the requirements of the 
analytical method are qualified with data flags according to referenced guidelines. 

Data Assessment Procedures 

Earth Tech performed independent QC checks of field and laboratory procedures that were used in 
collecting and analyzing the data.  The QC checks verify that the data collected are of appropriate quality 
for the intended data use and that the DQOs were met.  The steps and guidelines followed during the data 
validation process were modeled on the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, July 2004), USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review (USEPA, October 1999), and Data Validation 
Standard Operating Procedures for Contract Laboratory Program Routine Analytical Services (USEPA, 
July 1999).  In addition, method-specific criteria set forth in the compendium of analytical methods found 
in the Test Methods for Evaluation Solid Waste (SW-846), Update III (USEPA, June 1997) are also 
evaluated during the validation process.  This validation process has been adapted to meet the DQO 
requirements for generation of definitive critical data. 

Data Validation Results 

The analytical data (5 groundwater samples) plus QA/QC data (1 trip blank sample, 1 rinsate blank 
sample, and 1 field duplicate sample) were collected on June 29, 2004 for GE Industrial Systems, Inc.  
The analytical data were validated according to the procedures outlined above.  Where data flags have 
been applied to this data set, they are separated by a slash “/” and presented in the following format: 

Laboratory Flag / Result Flags / Analysis Flags 

• Laboratory Flag: This flag precedes the first slash and is added by the laboratory as a result of 
QC excursions from the analytical method.  These flags are laboratory-specific and are 
described in the associated laboratory report. 

• Result Flags: These are presented after the first slash and are added by Earth Tech based on 
data validation procedures and guidelines.  They tell how and if the data should be used. 

• Analysis Flags: These flags are presented after the second slash and are added by Earth Tech 
to inform the data user of any specific QA/QC problems that were encountered.   
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Any data requiring qualification as a result of the validation process were assigned data flags, as 
discussed below.  The validation flags indicate how any QC excursions may have impacted the usability 
of the data.  

Volatile Organic Compounds by EPA Method SW-846 8260B 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Metals by EPA Method SW-846 6010B 

Results of manganese (associated with prep batch WG169493) less than 0.005 mg/L were qualified 
“/B/K” due to contamination in the associated method blank.  These qualifiers indicate that the analyte 
was detected in the method blank as well as the sample.  Professional judgment must be used to determine 
if the detected concentration of this analyte is site-related. 

Hardness by EPA Method E130.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Dissolved Solids (TDS) by EPA Method E160.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Alkalinity by EPA Method E310.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Chloride by EPA Method E325.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Nitrate by EPA Method E353.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Ammonia by EPA Method E350.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  
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Sulfate by EPA Method E375.4 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Organic Carbon (TOC) by EPA Method E415.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Data Summary and Usability 

None of the QC excursions encountered during the validation of this data set resulted in any of the data 
being rejected.  Therefore, the data associated with this laboratory batch should be considered compliant 
and adequate for its intended use.  

References 
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Program National Functional Guidelines for Organic Data Review.  Publication #EPA540/R-
99/008. 
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DATA ASSESSMENT REPORT 

Data assessment is a systematic process for reviewing a body of data against a predefined set of criteria to 
provide assurance that the data meet project Data Quality Objective (DQO) requirements.  The purpose of 
the data assessment process is to determine if and how the usability of the analytical data is affected by 
the overall analytical processes and sample collection and handling procedures.  If specific DQOs are not 
met, the data are qualified (i.e., data flags are assigned to sample results) in accordance with guidelines 
established by the United States Environmental Protection Agency (USEPA).  Data assessment allows the 
data user to adequately determine if the data can be used for its intended purpose.  The data acceptance 
criteria are established according to Standard Operating Procedures (SOPs) and Statements of Work 
(SOWs) provided to the contracted analytical laboratory.  The assessment of data quality and usability 
involves five components, as described below.  

1) Field Sampling Check is a process to ensure that all samples were collected and the laboratory 
analyses were performed as stipulated in the applicable site-specific Work Plan or Field Sampling 
Plan (FSP).  Inspection of sample preservation procedures, sample handling, analysis requested, 
sample description and ID, cooler receipt forms, holding time evaluation, and Chain of Custody 
procedures are all evaluated to ensure that the evidentiary nature of the samples and the resulting 
analytical data have not been compromised.  

2) Data Verification is a process for determining the completeness, correctness, consistency, and 
compliance of a data package in accordance with requirements contained in the applicable SOW 
and/or contract-specific requirements.  This is a review of the data package, electronic data 
deliverable (EDD), and invoice received from the contract laboratory to ensure that the contract 
required information is present and complete prior to data validation. 

3) Data Review is a process of reviewing the primary quality control (QC) data provided by the 
laboratory and the results of any internal quality assurance (QA)/QC samples, such as field 
blanks, trip blanks, equipment blanks or ambient blanks, field split samples, and duplicate 
samples, to ascertain any effect the laboratory’s procedures or the sample collection process has 
on the data.   

4) Data Evaluation is a process to determine if the data meet project-specific DQOs and contract 
requirements.  This evaluation may involve a review of field sampling and sample management 
procedures, laboratory audits, Performance Evaluation (PE) sample results, and any other data 
quality indicators that are available.  

5) Data Validation is a process to determine the accuracy and precision of analytical data generated 
and to identify any anomalies encountered.  The validation process is performed in accordance 
with USEPA regional or national functional guidelines, project-specific guidelines, and 
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compliance with the requirements of each analytical method.  Two major components of data 
validation are laboratory performance and matrix interferences.  Evaluation of laboratory 
performance is a check for compliance for each analytical method to determine if the samples 
were analyzed within the prescribed acceptance criteria of the method.  Evaluation of matrix 
interferences involves the analysis of surrogate spike recoveries, matrix spike recoveries, and 
duplicate sample results.  Data not meeting project-specific DQOs or the requirements of the 
analytical method are qualified with data flags according to referenced guidelines. 

Data Assessment Procedures 

Earth Tech performed independent QC checks of field and laboratory procedures that were used in 
collecting and analyzing the data.  The QC checks verify that the data collected are of appropriate quality 
for the intended data use and that the DQOs were met.  The steps and guidelines followed during the data 
validation process were modeled on the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, July 2004), USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review (USEPA, October 1999), and Data Validation 
Standard Operating Procedures for Contract Laboratory Program Routine Analytical Services (USEPA, 
July 1999).  In addition, method-specific criteria set forth in the compendium of analytical methods found 
in the Test Methods for Evaluation Solid Waste (SW-846), Update III (USEPA, June 1997) are also 
evaluated during the validation process.  This validation process has been adapted to meet the DQO 
requirements for generation of definitive critical data. 

Data Validation Results 

The analytical data (1 groundwater samples) plus QA/QC data (1 trip blank sample) were collected on 
July 1, 2004 for GE Industrial Systems, Inc.  The analytical data were validated according to the 
procedures outlined above.  Where data flags have been applied to this data set, they are separated by a 
slash “/” and presented in the following format: 

Laboratory Flag / Result Flags / Analysis Flags 

• Laboratory Flag: This flag precedes the first slash and is added by the laboratory as a result of 
QC excursions from the analytical method.  These flags are laboratory-specific and are 
described in the associated laboratory report. 

• Result Flags: These are presented after the first slash and are added by Earth Tech based on 
data validation procedures and guidelines.  They tell how and if the data should be used. 

• Analysis Flags: These flags are presented after the second slash and are added by Earth Tech 
to inform the data user of any specific QA/QC problems that were encountered.   
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Any data requiring qualification as a result of the validation process were assigned data flags, as 
discussed below.  The validation flags indicate how any QC excursions may have impacted the usability 
of the data.  

Volatile Organic Compounds by EPA Method SW-846 8260B 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Metals by EPA Method SW-846 6010B 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Hardness by EPA Method E130.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Dissolved Solids (TDS) by EPA Method E160.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Alkalinity by EPA Method E310.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Chloride by EPA Method E325.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Nitrate by EPA Method E353.2 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Ammonia by EPA Method E350.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  
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Sulfate by EPA Method E375.4 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Total Organic Carbon (TOC) by EPA Method E415.1 

Results of the validation process indicate that the data analyzed for this method are acceptable for their 
intended use and no data flags are required.  

Data Summary and Usability 

None of the QC excursions encountered during the validation of this data set resulted in any of the data 
being rejected.  Therefore, the data associated with this laboratory batch should be considered compliant 
and adequate for its intended use.  

References 

United States Environmental Protection Agency (USEPA), June 1997.  Test Methods for Evaluating Solid 
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LABORATORY REPORT

06/23/04 16:37

L0406242

1 OF 1

L0406242-02
L0406242-03
L0406242-04
L0406242-05

P-4
P-10A
P-4-MS
P-4-MSD

Client ID Lab ID Date Collected
10-JUN-04
10-JUN-04
10-JUN-04
10-JUN-04

Submitted By

KEMRON Environmental Services
156 Starlite Drive
Marietta, Ohio 45750

(740)373-4071

For

Sample Summary
Date Received
11-JUN-04
11-JUN-04
12-JUN-04
12-JUN-04

Attention: Juanita Edwards

Account Name: EARTH TECH
10 Patewood Drive
Suite 500 Building VI
Greenville, SC  29615

Account Number:
Work ID:

664-831
RFI @ CARBIDE GE
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

1 of 10

 Total Dissolved Solids

 Hardness

 Chloride

 Alkalinity, Bicarbonate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

10.0

5.00

1.00

5.00

MDL

MDL

MDL

MDL

20.0

10.0

2.00

10.0

RL

RL

RL

RL

278

124

19.6

130

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

L0406242-02

L0406242-02

L0406242-02

L0406242-02

Sample Number:

Sample Number:

Sample Number:

Sample Number:

OVEN

BURET

SMARTCHEM

BURET

Instrument:

Instrument:

Instrument:

Instrument:

EN.0406141355-11

ET.0406160910-04

EM04061116342615

ET.0406150935-04

File ID:

File ID:

File ID:

File ID:

06/14/2004

06/16/2004

06/11/2004

06/15/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

13:55

09:10

12:49

09:35

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-4

P-4

P-4

P-4

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168059

WG168326

WG167971

WG168149

160.1

130.2

325.2

A2320B

TMM

DR

DIH

DLP

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

10-JUN-04

10-JUN-04

10-JUN-04

10-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

160.1

130.2

325.2

A2320B

06/14/2004 13:55

06/16/2004 09:10

06/11/2004 12:49

06/15/2004 09:35

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

2 of 10

 Sulfate

 Nitrogen, Ammonia

 Nitrate

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

U

Qual

Qual

Qual

Qual

2.50

0.0500

0.0250

0.500

MDL

MDL

MDL

MDL

5.00

0.100

0.0500

1.00

RL

RL

RL

RL

32.7

2.21

2.92

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

7664-41-7

14797-55-8

L0406242-02

L0406242-02

L0406242-02

L0406242-02

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

SMARTCHEM

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04061814074402

0004061816120703

EM04061816225512

WP04061515181113

File ID:

File ID:

File ID:

File ID:

06/18/2004

06/17/2004

06/18/2004

06/14/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

07:45

10:41

10:59

09:38

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-4

P-4

P-4

P-4

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168401

WG168449

WG168437

WG168146

375.4

350.1

353.2

415.1

DIH

DR

DIH

DIH

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

10-JUN-04

10-JUN-04

10-JUN-04

10-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

375.4

350.1

353.2

415.1

06/18/2004 07:45

06/17/2004 10:41

06/18/2004 10:59

06/14/2004 09:38

Prep Date:

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

3 of 10

L0406242-02Sample Number: HPMS6Instrument:

6M44439File ID:
06/16/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
16:53Workgroup Number:

Matrix:
Analytical Method:

Water
P-4Client ID:

Sample Tag:01

Dilution:
Units:

WG168170

8260B
CMS
1
ug/LCollect Date:10-JUN-04

Prep Method:5030B
06/16/2004 16:53Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

U
J

U

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
26.1

0.382
15.1

32.8

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406242-02Sample Number: PE-ICPInstrument:

PE.061504.131129File ID:
06/15/2004Run Date:

Analyst: 06/15/2004 08:47Cal Date:
13:11Workgroup Number:

Matrix:
Analytical Method:

Water
P-4Client ID:

Sample Tag:01

Dilution:
Units:

WG168124

6010B
KHR
1
mg/LCollect Date:10-JUN-04

Prep Method:3005A
06/14/2004 08:05Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
J,B
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.258

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

4 of 10

L0406242-02Sample Number: HPMS6Instrument:

6M44439File ID:
06/16/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
16:53Workgroup Number:

Matrix:
Analytical Method:

Water
P-4Client ID:

Sample Tag:01

Dilution:
Units:

WG168170

8260B
CMS
1
ug/LCollect Date:10-JUN-04

Prep Method:5030B
06/16/2004 16:53Prep Date:

 Alkalinity, Carbonate

 Total Dissolved Solids

 Hardness

Analyte

Analyte

Analyte

U
Qual

Qual

Qual

5.00

10.0

5.00

MDL

MDL

MDL

10.0

20.0

10.0

RL

RL

RL

324

167

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

L0406242-02

L0406242-03

L0406242-03

Sample Number:

Sample Number:

Sample Number:

BURET

OVEN

BURET

Instrument:

Instrument:

Instrument:

ET.0406150935-04

EN.0406141355-12

ET.0406160910-05

File ID:

File ID:

File ID:

06/15/2004

06/14/2004

06/16/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

09:35

13:55

09:10

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-4

P-10A

P-10A

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG168149

WG168059

WG168326

A2320B

160.1

130.2

DLP

TMM

DR

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

10-JUN-04

10-JUN-04

10-JUN-04

Prep Method:

Prep Method:

Prep Method:

A2320B

160.1

130.2

06/15/2004 09:35

06/14/2004 13:55

06/16/2004 09:10

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.

J,B  J,B
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

107
104
102
102

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

5 of 10

 Chloride

 Alkalinity, Bicarbonate

 Sulfate

 Nitrogen, Ammonia

Analyte

Analyte

Analyte

Analyte
J

Qual

Qual

Qual

Qual

1.00

5.00

5.00

0.0500

MDL

MDL

MDL

MDL

2.00

10.0

10.0

0.100

RL

RL

RL

RL

28.0

185

50.6

0.0720

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14808-79-8

7664-41-7

L0406242-03

L0406242-03

L0406242-03

L0406242-03

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

BURET

SMARTCHEM

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

EM04061116342616

ET.0406150935-05

EM04061814074403

0004061816120704

File ID:

File ID:

File ID:

File ID:

06/11/2004

06/15/2004

06/18/2004

06/17/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

12:49

09:35

07:45

10:41

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-10A

P-10A

P-10A

P-10A

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG167971

WG168149

WG168401

WG168449

325.2

A2320B

375.4

350.1

DIH

DLP

DIH

DR

1

1

2

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

10-JUN-04

10-JUN-04

10-JUN-04

10-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

325.2

A2320B

375.4

350.1

06/11/2004 12:49

06/15/2004 09:35

06/18/2004 07:45

06/17/2004 10:41

Prep Date:

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

6 of 10

L0406242-03Sample Number: HPMS6Instrument:

6M44442File ID:
06/16/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
18:26Workgroup Number:

Matrix:
Analytical Method:

Water
P-10AClient ID:

Sample Tag:01

Dilution:
Units:

WG168170

8260B
CMS
1
ug/LCollect Date:10-JUN-04

Prep Method:5030B
06/16/2004 18:26Prep Date:

 Nitrate

 Total Organic Carbon

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

Analyte

Analyte

J

J

Qual

Qual

Qual

0.0250

0.500

0.100
0.0200
0.250
0.250

0.00100
0.250

MDL

MDL

MDL

0.0500

1.00

0.200
0.0400
1.00
0.500
0.0100
0.500

RL

RL

RL

2.69

3.69

36.5
0.347
0.449
18.7

0.00592
43.5

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

14797-55-8

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406242-03

L0406242-03

L0406242-03

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TOC-VWP

PE-ICP

Instrument:

Instrument:

Instrument:

EM04061816225513

WP04061515181114

PE.061504.131641

File ID:

File ID:

File ID:

06/18/2004

06/14/2004

06/15/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst: 06/15/2004 08:47

Cal Date:

Cal Date:

Cal Date:

10:59

09:38

13:16

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-10A

P-10A

P-10A

Client ID:

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG168437

WG168146

WG168124

353.2

415.1

6010B

DIH

DIH

KHR

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

10-JUN-04

10-JUN-04

10-JUN-04

Prep Method:

Prep Method:

Prep Method:

353.2

415.1

3005A

06/18/2004 10:59

06/14/2004 09:38

06/14/2004 08:05

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone

U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50

10.0
1.00
1.00
1.00
1.00
1.00
10.0

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

7 of 10

L0406242-03

L0406242-03

Sample Number:

Sample Number:

HPMS6

HPMS6

Instrument:

Instrument:

6M44442

6M44452

File ID:

File ID:

06/16/2004

06/17/2004

Run Date:

Run Date:

Analyst:

Analyst:

06/14/2004 19:09

06/14/2004 19:09

Cal Date:

Cal Date:

18:26

10:58

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

P-10A

P-10A

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

DL01

Dilution:

Dilution:

Units:

Units:

WG168170

WG168271

8260B

8260B

CMS

CMS

1

10

ug/L

ug/L

Collect Date:

Collect Date:

10-JUN-04

10-JUN-04

Prep Method:

Prep Method:

5030B

5030B

06/16/2004 18:26

06/17/2004 10:58

Prep Date:

Prep Date:

I  Semiquantitative result (out of instrument calibration range)
J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

104
96.0
105
105

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride

U
U
U
U
U

U
U
U
U

I
U
U
U
U
U
U
U
U
U
U
U
J
U

J
J
U
U

U
U
U
U
U
U
U
U
U

0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

25.0
1.25
2.00
2.50
5.40
5.00
25.0
5.00
2.50

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

100
10.0
10.0
10.0
10.0
10.0
100
10.0
10.0

1.69

22.5
2.03
934

0.404

1.28
0.641
0.424

75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5

Analyte

Analyte

Qual

Qual

MDL

MDL

RL

RL

Result

Result

CAS. Number

CAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

8 of 10

L0406242-03Sample Number: HPMS6Instrument:

6M44452File ID:
06/17/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
10:58Workgroup Number:

Matrix:
Analytical Method:

Water
P-10AClient ID:

Sample Tag:DL01

Dilution:
Units:

WG168271

8260B
CMS
10
ug/LCollect Date:10-JUN-04

Prep Method:5030B
06/17/2004 10:58Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406242-03Sample Number: BURETInstrument:

ET.0406150935-05File ID:
06/15/2004Run Date:

Analyst: Cal Date:
09:35Workgroup Number:

Matrix:
Analytical Method:

Water
P-10AClient ID:

Dilution:
Units:

WG168149

A2320B
DLP
1
mg/LCollect Date:10-JUN-04

Prep Method:A2320B
06/15/2004 09:35Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

98.3
90.2
107
102

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
J
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1.25
2.50
5.00
1.25
2.50
1.25
2.50
1.25
1.25
2.50
5.00
2.50
2.50
1.25
2.50
5.00
2.50
25.0
25.0
2.50
1.25
1.25
2.50
2.50
2.50
2.50
2.50
2.50
2.50

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
100
100
50.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

3.04

20.5

1230

108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

9 of 10

L0406242-04

L0406242-05

Sample Number:

Sample Number:

HPMS6

HPMS6

Instrument:

Instrument:

6M44440

6M44441

File ID:

File ID:

06/16/2004

06/16/2004

Run Date:

Run Date:

Analyst:

Analyst:

06/14/2004 19:09

06/14/2004 19:09

Cal Date:

Cal Date:

17:24

17:55

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

P-4-MS

P-4-MSD

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG168170

WG168170

8260B

8260B

CMS

CMS

1

1

ug/L

ug/L

Collect Date:

Collect Date:

10-JUN-04

10-JUN-04

Prep Method:

Prep Method:

5030B

5030B

06/16/2004 17:24

06/16/2004 17:55

Prep Date:

Prep Date:

86
80
88
86

118
120
110
115

109
103
105
100

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

2.50
0.125
0.200
0.250
0.540

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

10.0
1.00
1.00
1.00
1.00

19.5
21.1
20.7
25.0
17.7
21.3
20.1
20.3
18.6
21.0
18.5
22.7
22.4
22.2
19.4
20.4
19.5
22.7
22.7
23.3
20.9
21.7
20.8
21.6
24.3
20.8
20.4
17.8
20.9
21.1
19.1
20.4
21.0
22.9
19.6
21.4
25.7
62.0

17.8
20.5
20.4
24.5
17.0

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2

Analyte

Analyte

Qual

Qual

MDL

MDL

RL

RL

Result

Result

CAS. Number

CAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406242
June 23, 2004

Report Number:
Report Date  :

10 of 10

L0406242-05Sample Number: HPMS6Instrument:

6M44441File ID:
06/16/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
17:55Workgroup Number:

Matrix:
Analytical Method:

Water
P-4-MSDClient ID:

Sample Tag:01

Dilution:
Units:

WG168170

8260B
CMS
1
ug/LCollect Date:10-JUN-04

Prep Method:5030B
06/16/2004 17:55Prep Date:

86
80
88
86

118
120
110
115

103
97.6
105
101

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

21.7
18.9
20.8
18.1
20.7
18.2
22.1
21.6
21.3
19.5
20.5
19.7
22.3
21.6
22.6
20.7
21.3
20.3
20.9
23.6
20.9
18.7
16.1
20.6
20.8
19.5
20.4
20.7
22.4
19.2
20.7
22.7
61.2

74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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WORKGROUP SUMMARY BY METHOD
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WORKGROUP SUMMARY BY METHOD

2 OF 6

WG167971

WG168005

WG168059

WG168124

Workgroup:

Workgroup:

Workgroup:

Workgroup:

325.2

3005A

160.1

6010B

Method:

Method:

Method:

Method:

Analytical

Extraction

Analytical

Analytical

Chloride

Metals Analysis

Total Dissolved Solids

Metals Analysis

Analysis:

Analysis:

Analysis:

Analysis:

L0406242-02

L0406242-03

L0406242-02

L0406242-03

L0406242-02

L0406242-03

L0406242-02

L0406242-03

Lab ID

Lab ID

Lab ID

Lab ID

P-4

P-10A

P-4

P-10A

P-4

P-10A

P-4

P-10A

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

06/14/04 08:05

06/14/04 08:05

06/14/04 08:05

06/14/04 08:05

Prep Date

Prep Date

Prep Date

Prep Date

06/11/04 12:49

06/11/04 12:49

06/14/04 13:55

06/14/04 13:55

06/15/04 13:11

06/15/04 13:16

Analysis Date

Analysis Date

Analysis Date

Analysis Date

SMARTCHEM

SMARTCHEM

HOT BLOCK

HOT BLOCK

OVEN

OVEN

PE-ICP

PE-ICP

Inst Id

Inst Id

Inst Id

Inst Id

01

01

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

DIH

DIH

TLM

TLM

TMM

TMM

KHR

KHR
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WORKGROUP SUMMARY BY METHOD

3 OF 6

WG168146

WG168149

WG168149

WG168170

Workgroup:

Workgroup:

Workgroup:

Workgroup:

415.1

A2320B

METHOD

8260B

Method:

Method:

Method:

Method:

Analytical

Analytical

Extraction

Analytical

Total Organic Carbon

Alkalinity, Bicarbonate

Alkalinity, Bicarbonate

Volatile Organics

Analysis:

Analysis:

Analysis:

Analysis:

L0406242-02

L0406242-03

L0406242-02

L0406242-02

L0406242-03

L0406242-03

L0406242-02

L0406242-03

L0406242-02

L0406242-03

L0406242-04

L0406242-05

Lab ID

Lab ID

Lab ID

Lab ID

P-4

P-10A

P-4

P-4

P-10A

P-10A

P-4

P-10A

P-4

P-10A

P-4-MS

P-4-MSD

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

06/14/04 09:38

06/14/04 09:38

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/16/04 16:53

06/16/04 18:26

06/16/04 17:24

06/16/04 17:55

Analysis Date

Analysis Date

Analysis Date

Analysis Date

TOC-VWP

TOC-VWP

BURET

BURET

BURET

BURET

BURET

BURET

HPMS6

HPMS6

HPMS6

HPMS6

Inst Id

Inst Id

Inst Id

Inst Id

01

01

01

01

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

DIH

DIH

DLP

DLP

DLP

DLP

DLP

DLP

CMS

CMS

CMS

CMS
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WORKGROUP SUMMARY BY METHOD

4 OF 6

WG168170

WG168271

WG168271

WG168326

Workgroup:

Workgroup:

Workgroup:

Workgroup:

5030B

8260B

5030B

130.2

Method:

Method:

Method:

Method:

Extraction

Analytical

Extraction

Analytical

Volatile Organics

Volatile Organics

Volatile Organics

Hardness

Analysis:

Analysis:

Analysis:

Analysis:

L0406242-02

L0406242-03

L0406242-04

L0406242-04

L0406242-05

L0406242-05

L0406242-03

L0406242-03

L0406242-02

L0406242-03

Lab ID

Lab ID

Lab ID

Lab ID

P-4

P-10A

P-4-MS

P-4-MS

P-4-MSD

P-4-MSD

P-10A

P-10A

P-4

P-10A

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

06/17/04 10:58

06/16/04 09:10

06/16/04 09:10

Analysis Date

Analysis Date

Analysis Date

Analysis Date

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

BURET

BURET

Inst Id

Inst Id

Inst Id

Inst Id

168170

168170

168170

168170

168170

168170

DL01

168271

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

CMS

CMS

CMS

CMS

CMS

CMS

CMS

CMS

DR

DR
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WORKGROUP SUMMARY BY METHOD

5 OF 6

WG168326

WG168401

WG168437

WG168449

Workgroup:

Workgroup:

Workgroup:

Workgroup:

130.2

375.4

353.2

350.1

Method:

Method:

Method:

Method:

Extraction

Analytical

Analytical

Analytical

Hardness

Sulfate

Nitrogen, Nitrate

Nitrogen, Ammonia

Analysis:

Analysis:

Analysis:

Analysis:

L0406242-02

L0406242-03

L0406242-02

L0406242-03

L0406242-02

L0406242-03

L0406242-02

L0406242-03

Lab ID

Lab ID

Lab ID

Lab ID

P-4

P-10A

P-4

P-10A

P-4

P-10A

P-4

P-10A

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

06/16/04 09:10

06/16/04 09:10

06/18/04 07:45

06/18/04 07:45

06/18/04 10:59

06/18/04 10:59

06/17/04 10:41

06/17/04 10:41

Analysis Date

Analysis Date

Analysis Date

Analysis Date

BURET

BURET

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

TRAACS-800

TRAACS-800

Inst Id

Inst Id

Inst Id

Inst Id

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

DR

DR

DIH

DIH

DIH

DIH

DR

DR
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WORKGROUP SUMMARY BY METHOD

6 OF 6

WG168449Workgroup:
METHODMethod:Extraction
Nitrogen, AmmoniaAnalysis:

L0406242-04

L0406242-05

Lab ID

P-4-MS

P-4-MSD

Client ID Tclp Date

06/17/04 10:41

06/17/04 10:41

Prep Date Analysis Date

TRAACS-800

TRAACS-800

Inst IdTag Analyst

DR

DR
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LABORATORY REPORT

06/24/04 15:02

L0406256

1 OF 1

L0406256-01
L0406256-02
L0406256-03
L0406256-04
L0406256-05

P-1A
P-1A-C
P-1
P-7A
P-7

Client ID Lab ID Date Collected
11-JUN-04
11-JUN-04
11-JUN-04
11-JUN-04
11-JUN-04

Submitted By

KEMRON Environmental Services
156 Starlite Drive
Marietta, Ohio 45750

(740)373-4071

For

Sample Summary
Date Received
12-JUN-04
12-JUN-04
12-JUN-04
12-JUN-04
12-JUN-04

Attention: Juanita Edwards

Account Name: EARTH TECH
10 Patewood Drive
Suite 500 Building VI
Greenville, SC  29615

Account Number:
Work ID:

664-831
RFI @ CARIBE GE
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

1 of 13

 Total Dissolved Solids

 Hardness

 Alkalinity, Bicarbonate

 Chloride

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

10.0

5.00

5.00

1.00

MDL

MDL

MDL

MDL

20.0

10.0

10.0

2.00

RL

RL

RL

RL

294

142

151

23.2

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
16887-00-6

L0406256-01

L0406256-01

L0406256-01

L0406256-01

Sample Number:

Sample Number:

Sample Number:

Sample Number:

OVEN

BURET

BURET

SMARTCHEM

Instrument:

Instrument:

Instrument:

Instrument:

EN.0406141355-13

ET.0406160910-06

ET.0406150935-06

EM04061807550804

File ID:

File ID:

File ID:

File ID:

06/14/2004

06/16/2004

06/15/2004

06/17/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

13:55

09:10

09:35

14:38

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-1A

P-1A

P-1A

P-1A

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168059

WG168326

WG168149

WG168333

160.1

130.2

A2320B

325.2

TMM

DR

DLP

DIH

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

160.1

130.2

A2320B

325.2

06/14/2004 13:55

06/16/2004 09:10

06/15/2004 09:35

06/17/2004 14:38

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

2 of 13

 Sulfate

 Nitrogen, Ammonia

 Nitrate

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

U

Qual

Qual

Qual

Qual

5.00

0.0500

0.0250

0.500

MDL

MDL

MDL

MDL

10.0

0.100

0.0500

1.00

RL

RL

RL

RL

44.2

2.99

4.41

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

7664-41-7

14797-55-8

L0406256-01

L0406256-01

L0406256-01

L0406256-01

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

SMARTCHEM

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04061814074404

0004061816120711

EM04061816225515

WP04061515181117

File ID:

File ID:

File ID:

File ID:

06/18/2004

06/17/2004

06/18/2004

06/14/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

07:45

10:41

10:59

09:38

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-1A

P-1A

P-1A

P-1A

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168401

WG168449

WG168437

WG168146

375.4

350.1

353.2

415.1

DIH

DR

DIH

DIH

2

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

375.4

350.1

353.2

415.1

06/18/2004 07:45

06/17/2004 10:41

06/18/2004 10:59

06/14/2004 09:38

Prep Date:

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

3 of 13

L0406256-02Sample Number: HPMS6Instrument:

6M44443File ID:
06/16/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
18:57Workgroup Number:

Matrix:
Analytical Method:

Water
P-1A-CClient ID:

Sample Tag:01

Dilution:
Units:

WG168170

8260B
CMS
1
ug/LCollect Date:11-JUN-04

Prep Method:5030B
06/16/2004 18:57Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

 Alkalinity, Carbonate

Analyte

Analyte

J

U

Qual

Qual

0.100
0.0200
0.250
0.250

0.00100
0.250

5.00

MDL

MDL

0.200
0.0400
1.00
0.500
0.0100
0.500

10.0

RL

RL

29.1
0.555
0.389
18.9

0.0227
40.9

Result

Result

CAS. Number

CAS. Number

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406256-01

L0406256-01

Sample Number:

Sample Number:

PE-ICP

BURET

Instrument:

Instrument:

PE.061704.151517

ET.0406150935-06

File ID:

File ID:

06/17/2004

06/15/2004

Run Date:

Run Date:

Analyst:

Analyst:

06/17/2004 09:19Cal Date:

Cal Date:

15:15

09:35

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

P-1A

P-1A

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Units:

Units:

WG168298

WG168149

6010B

A2320B

KHR

DLP

1

1

mg/L

mg/L

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

3005A

A2320B

06/16/2004 09:30

06/15/2004 09:35

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

U  This analyte was not detected in the sample.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene

U
U
U
U
U
U
U
U
U
U
U
U
J,B
U
U
U
U
U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.145

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5

Analyte Qual MDLRLResultCAS. Number

page 8



KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

4 of 13

L0406256-02Sample Number: HPMS6Instrument:

6M44443File ID:
06/16/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
18:57Workgroup Number:

Matrix:
Analytical Method:

Water
P-1A-CClient ID:

Sample Tag:01

Dilution:
Units:

WG168170

8260B
CMS
1
ug/LCollect Date:11-JUN-04

Prep Method:5030B
06/16/2004 18:57Prep Date:

 Total Dissolved Solids

 Hardness

Analyte

Analyte

Qual

Qual

10.0

5.00

MDL

MDL

20.0

10.0

RL

RL

294

152

Result

Result

CAS. Number

CAS. Number

L0406256-03

L0406256-03

Sample Number:

Sample Number:

OVEN

BURET

Instrument:

Instrument:

EN.0406141355-14

ET.0406160910-07

File ID:

File ID:

06/14/2004

06/16/2004

Run Date:

Run Date:

Analyst:

Analyst:

Cal Date:

Cal Date:

13:55

09:10

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

P-1

P-1

Client ID:

Client ID:

Dilution:

Dilution:

Units:

Units:

WG168059

WG168326

160.1

130.2

TMM

DR

1

1

mg/L

mg/L

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

160.1

130.2

06/14/2004 13:55

06/16/2004 09:10

Prep Date:

Prep Date:

J,B  J,B
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

101
95.9
104
104

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

5 of 13

 Alkalinity, Bicarbonate

 Chloride

 Sulfate

 Nitrogen, Ammonia

Analyte

Analyte

Analyte

Analyte
J

Qual

Qual

Qual

Qual

5.00

1.00

5.00

0.0500

MDL

MDL

MDL

MDL

10.0

2.00

10.0

0.100

RL

RL

RL

RL

148

31.3

57.7

0.0800

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14808-79-8

7664-41-7

L0406256-03

L0406256-03

L0406256-03

L0406256-03

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

SMARTCHEM

SMARTCHEM

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

ET.0406150935-07

EM04061807550805

EM04061814074405

0004061816120712

File ID:

File ID:

File ID:

File ID:

06/15/2004

06/17/2004

06/18/2004

06/17/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

09:35

14:38

07:45

10:41

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-1

P-1

P-1

P-1

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168149

WG168333

WG168401

WG168449

A2320B

325.2

375.4

350.1

DLP

DIH

DIH

DR

1

1

2

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

A2320B

325.2

375.4

350.1

06/15/2004 09:35

06/17/2004 14:38

06/18/2004 07:45

06/17/2004 10:41

Prep Date:

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

6 of 13

 Nitrate

 Total Organic Carbon

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

 Alkalinity, Carbonate

Analyte

Analyte

Analyte

Analyte

J

U

U

Qual

Qual

Qual

Qual

0.0250

0.500

0.100
0.0200
0.250
0.250

0.00100
0.250

5.00

MDL

MDL

MDL

MDL

0.0500

1.00

0.200
0.0400
1.00
0.500
0.0100
0.500

10.0

RL

RL

RL

RL

2.45

6.41

35.6
0.274
0.353
17.9

42.6

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14797-55-8

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406256-03

L0406256-03

L0406256-03

L0406256-03

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TOC-VWP

PE-ICP

BURET

Instrument:

Instrument:

Instrument:

Instrument:

EM04061816225516

WP04061515181118

PE.061704.152029

ET.0406150935-07

File ID:

File ID:

File ID:

File ID:

06/18/2004

06/14/2004

06/17/2004

06/15/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

06/17/2004 09:19

Cal Date:

Cal Date:

Cal Date:

Cal Date:

10:59

09:38

15:20

09:35

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-1

P-1

P-1

P-1

Client ID:

Client ID:

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168437

WG168146

WG168298

WG168149

353.2

415.1

6010B

A2320B

DIH

DIH

KHR

DLP

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

353.2

415.1

3005A

A2320B

06/18/2004 10:59

06/14/2004 09:38

06/16/2004 09:30

06/15/2004 09:35

Prep Date:

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

U  This analyte was not detected in the sample.
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

7 of 13

 Total Dissolved Solids

 Hardness

 Alkalinity, Bicarbonate

 Chloride

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

10.0

5.00

5.00

1.00

MDL

MDL

MDL

MDL

20.0

10.0

10.0

2.00

RL

RL

RL

RL

288

155

181

45.0

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
16887-00-6

L0406256-04

L0406256-04

L0406256-04

L0406256-04

Sample Number:

Sample Number:

Sample Number:

Sample Number:

OVEN

BURET

BURET

SMARTCHEM

Instrument:

Instrument:

Instrument:

Instrument:

EN.0406141355-15

ET.0406160910-08

ET.0406150935-08

EM04061807550806

File ID:

File ID:

File ID:

File ID:

06/14/2004

06/16/2004

06/15/2004

06/17/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

13:55

09:10

09:35

14:38

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-7A

P-7A

P-7A

P-7A

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168059

WG168326

WG168149

WG168333

160.1

130.2

A2320B

325.2

TMM

DR

DLP

DIH

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

160.1

130.2

A2320B

325.2

06/14/2004 13:55

06/16/2004 09:10

06/15/2004 09:35

06/17/2004 14:38

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

8 of 13

 Sulfate

 Nitrogen, Ammonia

 Nitrate

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

J

Qual

Qual

Qual

Qual

2.50

0.0500

0.0250

0.500

MDL

MDL

MDL

MDL

5.00

0.100

0.0500

1.00

RL

RL

RL

RL

31.2

0.0690

1.62

6.24

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

7664-41-7

14797-55-8

L0406256-04

L0406256-04

L0406256-04

L0406256-04

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

SMARTCHEM

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04061814074406

0004061816120713

EM04061816225517

WP04061515181119

File ID:

File ID:

File ID:

File ID:

06/18/2004

06/17/2004

06/18/2004

06/14/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

07:45

10:41

10:59

09:38

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-7A

P-7A

P-7A

P-7A

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168401

WG168449

WG168437

WG168146

375.4

350.1

353.2

415.1

DIH

DR

DIH

DIH

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

375.4

350.1

353.2

415.1

06/18/2004 07:45

06/17/2004 10:41

06/18/2004 10:59

06/14/2004 09:38

Prep Date:

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

9 of 13

L0406256-04Sample Number: HPMS6Instrument:

6M44461File ID:
06/17/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
15:34Workgroup Number:

Matrix:
Analytical Method:

Water
P-7AClient ID:

Sample Tag:01

Dilution:
Units:

WG168271

8260B
CMS
1
ug/LCollect Date:11-JUN-04

Prep Method:5030B
06/17/2004 15:34Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

J

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
34.3
0.312
0.296
16.7

0.0327
41.7

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406256-04Sample Number: PE-ICPInstrument:

PE.061704.152541File ID:
06/17/2004Run Date:

Analyst: 06/17/2004 09:19Cal Date:
15:25Workgroup Number:

Matrix:
Analytical Method:

Water
P-7AClient ID:

Sample Tag:01

Dilution:
Units:

WG168298

6010B
KHR
1
mg/LCollect Date:11-JUN-04

Prep Method:3005A
06/16/2004 09:30Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.18

14.1

0.350

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

10 of 13

L0406256-04Sample Number: HPMS6Instrument:

6M44461File ID:
06/17/2004Run Date:

Analyst: 06/14/2004 19:09Cal Date:
15:34Workgroup Number:

Matrix:
Analytical Method:

Water
P-7AClient ID:

Sample Tag:01

Dilution:
Units:

WG168271

8260B
CMS
1
ug/LCollect Date:11-JUN-04

Prep Method:5030B
06/17/2004 15:34Prep Date:

 Alkalinity, Carbonate

 Total Dissolved Solids

 Hardness

Analyte

Analyte

Analyte

U
Qual

Qual

Qual

5.00

10.0

5.00

MDL

MDL

MDL

10.0

20.0

10.0

RL

RL

RL

320

119

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

L0406256-04

L0406256-05

L0406256-05

Sample Number:

Sample Number:

Sample Number:

BURET

OVEN

BURET

Instrument:

Instrument:

Instrument:

ET.0406150935-08

EN.0406141355-16

ET.0406160910-09

File ID:

File ID:

File ID:

06/15/2004

06/14/2004

06/16/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

09:35

13:55

09:10

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-7A

P-7

P-7

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG168149

WG168059

WG168326

A2320B

160.1

130.2

DLP

TMM

DR

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

A2320B

160.1

130.2

06/15/2004 09:35

06/14/2004 13:55

06/16/2004 09:10

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.

*  Surrogate or spike compound out of range
J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

99.1
89.9
113
103

*

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

11 of 13

 Alkalinity, Bicarbonate

 Chloride

 Sulfate

 Nitrogen, Ammonia

Analyte

Analyte

Analyte

Analyte
J

Qual

Qual

Qual

Qual

5.00

1.00

5.00

0.0500

MDL

MDL

MDL

MDL

10.0

2.00

10.0

0.100

RL

RL

RL

RL

106

25.1

43.0

0.0660

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14808-79-8

7664-41-7

L0406256-05

L0406256-05

L0406256-05

L0406256-05

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

SMARTCHEM

SMARTCHEM

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

ET.0406150935-09

EM04061807550807

EM04061814074407

0004061816120714

File ID:

File ID:

File ID:

File ID:

06/15/2004

06/17/2004

06/18/2004

06/17/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

09:35

14:38

07:45

10:41

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-7

P-7

P-7

P-7

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG168149

WG168333

WG168401

WG168449

A2320B

325.2

375.4

350.1

DLP

DIH

DIH

DR

1

1

2

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

A2320B

325.2

375.4

350.1

06/15/2004 09:35

06/17/2004 14:38

06/18/2004 07:45

06/17/2004 10:41

Prep Date:

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

12 of 13

L0406256-05Sample Number: HPMS11Instrument:

11M21981File ID:
06/16/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
14:10Workgroup Number:

Matrix:
Analytical Method:

Water
P-7Client ID:

Sample Tag:01

Dilution:
Units:

WG168179

8260B
JLS
1
ug/LCollect Date:11-JUN-04

Prep Method:5030B
06/16/2004 14:10Prep Date:

 Nitrate

 Total Organic Carbon

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

Analyte

Analyte

U

U

Qual

Qual

Qual

0.0250

0.500

0.100
0.0200
0.250
0.250

0.00100
0.250

MDL

MDL

MDL

0.0500

1.00

0.200
0.0400
1.00
0.500
0.0100
0.500

RL

RL

RL

5.34

4.58

25.9
0.212

15.8

27.5

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

14797-55-8

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406256-05

L0406256-05

L0406256-05

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TOC-VWP

PE-ICP

Instrument:

Instrument:

Instrument:

EM04061816225518

WP04061515181120

PE.061704.153054

File ID:

File ID:

File ID:

06/18/2004

06/14/2004

06/17/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst: 06/17/2004 09:19

Cal Date:

Cal Date:

Cal Date:

10:59

09:38

15:30

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-7

P-7

P-7

Client ID:

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG168437

WG168146

WG168298

353.2

415.1

6010B

DIH

DIH

KHR

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

11-JUN-04

11-JUN-04

11-JUN-04

Prep Method:

Prep Method:

Prep Method:

353.2

415.1

3005A

06/18/2004 10:59

06/14/2004 09:38

06/16/2004 09:30

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone

U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50

10.0
1.00
1.00
1.00
1.00
1.00
10.0

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406256
June 24, 2004

Report Number:
Report Date  :

13 of 13

L0406256-05Sample Number: HPMS11Instrument:

11M21981File ID:
06/16/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
14:10Workgroup Number:

Matrix:
Analytical Method:

Water
P-7Client ID:

Sample Tag:01

Dilution:
Units:

WG168179

8260B
JLS
1
ug/LCollect Date:11-JUN-04

Prep Method:5030B
06/16/2004 14:10Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406256-05Sample Number: BURETInstrument:

ET.0406150935-09File ID:
06/15/2004Run Date:

Analyst: Cal Date:
09:35Workgroup Number:

Matrix:
Analytical Method:

Water
P-7Client ID:

Dilution:
Units:

WG168149

A2320B
DLP
1
mg/LCollect Date:11-JUN-04

Prep Method:A2320B
06/15/2004 09:35Prep Date:

U  This analyte was not detected in the sample.

U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

98.1
92.5
106
107

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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WORKGROUP SUMMARY BY METHOD

2 OF 6

WG168059

WG168146

WG168149

WG168149

Workgroup:

Workgroup:

Workgroup:

Workgroup:

160.1

415.1

A2320B

METHOD

Method:

Method:

Method:

Method:

Analytical

Analytical

Analytical

Extraction

Total Dissolved Solids

Total Organic Carbon

Alkalinity, Bicarbonate

Alkalinity, Bicarbonate

Analysis:

Analysis:

Analysis:

Analysis:

L0406256-01

L0406256-03

L0406256-04

L0406256-05

L0406256-01

L0406256-03

L0406256-04

L0406256-05

L0406256-01

L0406256-01

L0406256-03

L0406256-03

L0406256-04

L0406256-04

L0406256-05

L0406256-05

L0406256-01

L0406256-03

L0406256-04

L0406256-05

Lab ID

Lab ID

Lab ID

Lab ID

P-1A

P-1

P-7A

P-7

P-1A

P-1

P-7A

P-7

P-1A

P-1A

P-1

P-1

P-7A

P-7A

P-7

P-7

P-1A

P-1

P-7A

P-7

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

06/14/04 13:55

06/14/04 13:55

06/14/04 13:55

06/14/04 13:55

06/14/04 09:38

06/14/04 09:38

06/14/04 09:38

06/14/04 09:38

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

06/15/04 09:35

Analysis Date

Analysis Date

Analysis Date

Analysis Date

OVEN

OVEN

OVEN

OVEN

TOC-VWP

TOC-VWP

TOC-VWP

TOC-VWP

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

Inst Id

Inst Id

Inst Id

Inst Id

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

TMM

TMM

TMM

TMM

DIH

DIH

DIH

DIH

DLP

DLP

DLP

DLP

DLP

DLP

DLP

DLP

DLP

DLP

DLP

DLP
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WORKGROUP SUMMARY BY METHOD

3 OF 6

WG168170

WG168170

WG168179

WG168179

Workgroup:

Workgroup:

Workgroup:

Workgroup:

8260B

5030B

8260B

5030B

Method:

Method:

Method:

Method:

Analytical

Extraction

Analytical

Extraction

Volatile Organics

Volatile Organics

Volatile Organics

Volatile Organics

Analysis:

Analysis:

Analysis:

Analysis:

L0406256-02

L0406256-02

L0406256-05

L0406256-05

Lab ID

Lab ID

Lab ID

Lab ID

P-1A-C

P-1A-C

P-7

P-7

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

06/16/04 18:57

06/16/04 14:10

Analysis Date

Analysis Date

Analysis Date

Analysis Date

HPMS6

HPMS6

HPMS11

HPMS11

Inst Id

Inst Id

Inst Id

Inst Id

01

168170

01

168179

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

CMS

CMS

JLS

JLS
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WORKGROUP SUMMARY BY METHOD

4 OF 6

WG168219

WG168271

WG168271

WG168298

Workgroup:

Workgroup:

Workgroup:

Workgroup:

3005A

8260B

5030B

6010B

Method:

Method:

Method:

Method:

Extraction

Analytical

Extraction

Analytical

Metals Analysis

Volatile Organics

Volatile Organics

Metals Analysis

Analysis:

Analysis:

Analysis:

Analysis:

L0406256-01

L0406256-03

L0406256-04

L0406256-05

L0406256-04

L0406256-04

L0406256-01

L0406256-03

L0406256-04

L0406256-05

Lab ID

Lab ID

Lab ID

Lab ID

P-1A

P-1

P-7A

P-7

P-7A

P-7A

P-1A

P-1

P-7A

P-7

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

06/16/04 09:30

06/16/04 09:30

06/16/04 09:30

06/16/04 09:30

06/16/04 09:30

06/16/04 09:30

06/16/04 09:30

06/16/04 09:30

Prep Date

Prep Date

Prep Date

Prep Date

06/17/04 15:34

06/17/04 15:15

06/17/04 15:20

06/17/04 15:25

06/17/04 15:30

Analysis Date

Analysis Date

Analysis Date

Analysis Date

HOT BLOCK

HOT BLOCK

HOT BLOCK

HOT BLOCK

HPMS6

HPMS6

PE-ICP

PE-ICP

PE-ICP

PE-ICP

Inst Id

Inst Id

Inst Id

Inst Id

01

168271

01

01

01

01

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

TLM

TLM

TLM

TLM

CMS

CMS

KHR

KHR

KHR

KHR
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WORKGROUP SUMMARY BY METHOD

5 OF 6

WG168326

WG168326

WG168333

WG168401

Workgroup:

Workgroup:

Workgroup:

Workgroup:

130.2

130.2

325.2

375.4

Method:

Method:

Method:

Method:

Analytical

Extraction

Analytical

Analytical

Hardness

Hardness

Chloride

Sulfate

Analysis:

Analysis:

Analysis:

Analysis:

L0406256-01

L0406256-03

L0406256-04

L0406256-05

L0406256-01

L0406256-03

L0406256-04

L0406256-05

L0406256-01

L0406256-03

L0406256-04

L0406256-05

L0406256-01

L0406256-03

L0406256-04

L0406256-05

Lab ID

Lab ID

Lab ID

Lab ID

P-1A

P-1

P-7A

P-7

P-1A

P-1

P-7A

P-7

P-1A

P-1

P-7A

P-7

P-1A

P-1

P-7A

P-7

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

06/16/04 09:10

06/16/04 09:10

06/16/04 09:10

06/16/04 09:10

06/16/04 09:10

06/16/04 09:10

06/16/04 09:10

06/16/04 09:10

06/17/04 14:38

06/17/04 14:38

06/17/04 14:38

06/17/04 14:38

06/18/04 07:45

06/18/04 07:45

06/18/04 07:45

06/18/04 07:45

Analysis Date

Analysis Date

Analysis Date

Analysis Date

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

Inst Id

Inst Id

Inst Id

Inst Id

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

DR

DR

DR

DR

DR

DR

DR

DR

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH
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WORKGROUP SUMMARY BY METHOD

6 OF 6

WG168437

WG168449

Workgroup:

Workgroup:

353.2

350.1

Method:

Method:

Analytical

Analytical

Nitrogen, Nitrate

Nitrogen, Ammonia

Analysis:

Analysis:

L0406256-01

L0406256-03

L0406256-04

L0406256-05

L0406256-01

L0406256-03

L0406256-04

L0406256-05

Lab ID

Lab ID

P-1A

P-1

P-7A

P-7

P-1A

P-1

P-7A

P-7

Client ID

Client ID

Tclp Date

Tclp Date

Prep Date

Prep Date

06/18/04 10:59

06/18/04 10:59

06/18/04 10:59

06/18/04 10:59

06/17/04 10:41

06/17/04 10:41

06/17/04 10:41

06/17/04 10:41

Analysis Date

Analysis Date

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

Inst Id

Inst Id

Tag

Tag

Analyst

Analyst

DIH

DIH

DIH

DIH

DR

DR

DR

DR
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LABORATORY REPORT

07/16/04 08:12

L0406578

1 OF 1

L0406578-01
L0406578-02
L0406578-03
L0406578-04
L0406578-05
L0406578-06

P-9
P-9-C
P-9-A
P-15DD
P-11
P-8

Client ID Lab ID Date Collected
28-JUN-04
28-JUN-04
28-JUN-04
28-JUN-04
28-JUN-04
28-JUN-04

Submitted By

KEMRON Environmental Services
156 Starlite Drive
Marietta, Ohio 45750

(740)373-4071

For

Sample Summary
Date Received
29-JUN-04
29-JUN-04
29-JUN-04
29-JUN-04
29-JUN-04
29-JUN-04

Attention: Juanita Edwards

Account Name: EARTH TECH, Inc
10 Patewood Drive
Suite 500 Building VI
Greenville, SC  29615

Account Number:
Work ID:

664-831
RFI @ CARIBE GE

P.O. Number: 76058-d
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REPORT NARRATIVE
GC/MS VOLATILE ORGANICS

KEMRON Login No: L0406578

METHOD

Preparation: SW-846 5030B
Analysis: SW-846 8260B

HOLDING TIMES

Sample Preparation: All holding times were met.
Sample Analysis: All holding times were met.

PREPARATION

Sample preparation proceeded normally.

CALIBRATION

Initial calibrations: For all compounds which yielded a %RSD greater than 15%, linear or higher order equations were
applied or if the mean %RSD for all analytes was less than 15% the average response factors were used.  All acceptance
criteria were met.

Alternate Source Standards: All acceptance criteria were met.

Continuing Calibration and Tune: All acceptance criteria were met.

BATCH QA/QC

Method Blank: All acceptance criteria were met.

Laboratory Control Samples: Carbon tetrachloride exceeded the upper advisory limit in the LCS analyzed 7/9/04. 
All other acceptance criteria were met.

Matrix Spikes: The MS/MSD results were not associated with this sample delivery group (SDG).

SAMPLES 

Internal Standards: All acceptance criteria were met.

Surrogates: All acceptance criteria were met.

Samples: Sample 06 required a dilution analysis to obtain results within the calibrated range of the instrument.  

MANUAL INTEGRATION REASON CODES

KEMRON laboratory management has identified four general cases with valid reasons supporting the use of
manual integration techniques. 

Reason #1:  Data System Fails to Select Correct Peak

In some cases the chromatography system selects and integrates the “wrong peak”. In this case the analyst must correct
the selection and force the system to integrate the proper peak. Other times the system may miss the peak completely.

Reason #2:  Data System Splits the Peak Incorrectly or Integrates a False Peak as a Rider Peak.

Approved: July 25, 2004
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This phenomena is common at low concentrations where the signal:noise ratio is low. A single compound (peak) is
incorrectly split into multiple peaks or integrated as a main peak with one or more rider peaks resulting in low area
counts for the target compound.

Reason #3:  Improperly Integrated Isomers and/or coeluting compounds.

This system often fails to distinguish coeluting compounds and or isomers. The integration areas and concentrations
are wrong, and they must be corrected by manual integration. Prime examples are benzo(k)fluoranthene and
benzo(b)fluoranthene which are often unresolved and integrated improperly when both are present at low concentrations
in standards or samples.

Reason #4: System Establishes Incorrect Baseline

There are numerous situations in chromatography where the system establishes the baseline incorrectly.  Some baseline
errors will be obvious to the analyst and should be corrected via manual procedures.

Reason #5:  Miscellaneous

Other situations involving integration errors may require in-depth review and technical judgment.  These cases should
be brought to the attention of the laboratory management. If the form of manual integration is not clearly covered by
these four cases, then review and approval by the Laboratory Director or the QA/QC Supervisor will be required.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and KEMRON
Environmental Services, both technically and for completeness, except for the conditions noted above.  Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designated person, as verified
by the following signature.

Analyst:     CMS          

Rev. 07/08/04

Approved: July 25, 2004
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REPORT NARRATIVE
METALS

KEMRON Login No: L0406578

METHOD

Analysis: SW-846 6010

HOLDING TIMES

Sample Preparation: All holding times were met.
Sample Analysis: All holding times were met.

PREPARATION

Sample preparation proceeded normally.

CALIBRATION

Initial calibrations:  All acceptance criteria were met.
Alternate Source Standards :  All acceptance criteria were met.
Continuing Calibration : WG169421(6010) - The batch QA/QC associated with client samples 01, 03, 04, 05, and 06 
was reanalyzed later in the analytical run due to too many samples between continuing calibration standards.

BATCH QA/QC

Method Blank: All acceptance criteria were met.
Laboratory Control Sample: All acceptance criteria were met.
Serial Dilution/Post Digestion Spike: WG169421(6010) - All acceptance criteria were met. 

SAMPLES

All acceptance criteria were met.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and KEMRON
Environmental Services, both technically and for completeness, except for the conditions noted above.  Release of
the data contained in this hardcopy data package has been authorized by the Laboratory Manager or designated
person, as verified by the following signature.

Analyst:SLP           

Approved: July 23, 2004
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

1 of 20

 Total Dissolved Solids

 Hardness

 Alkalinity, Bicarbonate

 Sulfate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

10.0

5.00

5.00

5.00

MDL

MDL

MDL

MDL

20.0

10.0

10.0

10.0

RL

RL

RL

RL

206

127

133

31.4

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
14808-79-8

L0406578-01

L0406578-01

L0406578-01

L0406578-01

Sample Number:

Sample Number:

Sample Number:

Sample Number:

OVEN

BURET

BURET

SMARTCHEM

Instrument:

Instrument:

Instrument:

Instrument:

EN.0406291420-14

ET.0407011350-03

ET.0407010830-04

EM04070913372804

File ID:

File ID:

File ID:

File ID:

06/29/2004

07/01/2004

07/01/2004

07/07/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

14:20

13:50

08:30

13:52

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-9

P-9

P-9

P-9

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169194

WG169596

WG169608

WG169687

160.1

130.2

A2320B

375.4

TMM

DR

DR

DIH

1

1

1

2

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

160.1

130.2

A2320B

375.4

06/29/2004 14:20

07/01/2004 13:50

07/01/2004 08:30

07/07/2004 13:52

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

2 of 20

 Chloride

 Nitrate

 Nitrogen, Ammonia

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

1.00

0.0500

0.0500

0.500

MDL

MDL

MDL

MDL

2.00

0.100

0.100

1.00

RL

RL

RL

RL

22.3

2.81

0.147

1.80

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14797-55-8

7664-41-7

L0406578-01

L0406578-01

L0406578-01

L0406578-01

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

TRAACS-800

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04071209333401

0004071311433903

0004071408591801

WP04070115050814

File ID:

File ID:

File ID:

File ID:

07/08/2004

07/13/2004

07/13/2004

06/30/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

15:11

08:46

14:08

16:43

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-9

P-9

P-9

P-9

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169838

WG170058

WG170113

WG169360

325.2

353.2

350.1

415.1

DIH

DIH

JWR

DR

1

2

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

325.2

353.2

350.1

415.1

07/08/2004 15:11

07/13/2004 08:46

07/13/2004 14:08

06/30/2004 16:43

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

3 of 20

L0406578-01Sample Number: HPMS11Instrument:

11M22316File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
17:46Workgroup Number:

Matrix:
Analytical Method:

Water
P-9Client ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 17:46Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

J

U

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
26.8

0.0602
0.310
13.9

33.1

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406578-01Sample Number: PE-ICPInstrument:

PE.070604.163130File ID:
07/06/2004Run Date:

Analyst: 07/06/2004 12:46Cal Date:
16:31Workgroup Number:

Matrix:
Analytical Method:

Water
P-9Client ID:

Sample Tag:01

Dilution:
Units:

WG169421

6010B
SLP
1
mg/LCollect Date:28-JUN-04

Prep Method:3005A
06/30/2004 08:15Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.816

6.32

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

4 of 20

L0406578-01

L0406578-02

Sample Number:

Sample Number:

HPMS11

HPMS11

Instrument:

Instrument:

11M22316

11M22317

File ID:

File ID:

07/08/2004

07/08/2004

Run Date:

Run Date:

Analyst:

Analyst:

06/09/2004 14:51

06/09/2004 14:51

Cal Date:

Cal Date:

17:46

18:18

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

P-9

P-9-C

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG169731

WG169731

8260B

8260B

JLS

JLS

1

1

ug/L

ug/L

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

5030B

5030B

07/08/2004 17:46

07/08/2004 18:18

Prep Date:

Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406578-01Sample Number: BURETInstrument:

ET.0407010830-04File ID:
07/01/2004Run Date:

Analyst: Cal Date:
08:30Workgroup Number:

Matrix:
Analytical Method:

Water
P-9Client ID:

Dilution:
Units:

WG169608

A2320B
DR
1
mg/LCollect Date:28-JUN-04

Prep Method:A2320B
07/01/2004 08:30Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

104
109
103
101

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

5 of 20

L0406578-02Sample Number: HPMS11Instrument:

11M22317File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
18:18Workgroup Number:

Matrix:
Analytical Method:

Water
P-9-CClient ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 18:18Prep Date:

 Total Dissolved Solids

 Hardness

Analyte

Analyte

Qual

Qual

10.0

5.00

MDL

MDL

20.0

10.0

RL

RL

198

126

Result

Result

CAS. Number

CAS. Number

L0406578-03

L0406578-03

Sample Number:

Sample Number:

OVEN

BURET

Instrument:

Instrument:

EN.0406291420-15

ET.0407011350-04

File ID:

File ID:

06/29/2004

07/01/2004

Run Date:

Run Date:

Analyst:

Analyst:

Cal Date:

Cal Date:

14:20

13:50

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

P-9-A

P-9-A

Client ID:

Client ID:

Dilution:

Dilution:

Units:

Units:

WG169194

WG169596

160.1

130.2

TMM

DR

1

1

mg/L

mg/L

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

160.1

130.2

06/29/2004 14:20

07/01/2004 13:50

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

108
114
107
105

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U

0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

6 of 20

 Alkalinity, Bicarbonate

 Sulfate

 Chloride

 Nitrate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

5.00

5.00

1.00

0.0500

MDL

MDL

MDL

MDL

10.0

10.0

2.00

0.100

RL

RL

RL

RL

134

31.2

20.7

2.87

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

16887-00-6

14797-55-8

L0406578-03

L0406578-03

L0406578-03

L0406578-03

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

SMARTCHEM

SMARTCHEM

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407010830-05

EM04070913372805

EM04071209333402

0004071311433904

File ID:

File ID:

File ID:

File ID:

07/01/2004

07/07/2004

07/08/2004

07/13/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

08:30

13:52

15:11

08:46

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-9-A

P-9-A

P-9-A

P-9-A

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169608

WG169687

WG169838

WG170058

A2320B

375.4

325.2

353.2

DR

DIH

DIH

DIH

1

2

1

2

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

A2320B

375.4

325.2

353.2

07/01/2004 08:30

07/07/2004 13:52

07/08/2004 15:11

07/13/2004 08:46

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

7 of 20

L0406578-03Sample Number: HPMS11Instrument:

11M22318File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
18:49Workgroup Number:

Matrix:
Analytical Method:

Water
P-9-AClient ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 18:49Prep Date:

 Nitrogen, Ammonia

 Total Organic Carbon

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

Analyte

Analyte

J

U

Qual

Qual

Qual

0.0500

0.500

0.100
0.0200
0.250
0.250

0.00100
0.250

MDL

MDL

MDL

0.100

1.00

0.200
0.0400
1.00
0.500
0.0100
0.500

RL

RL

RL

0.121

1.83

25.8
0.0582
0.283
13.4

31.5

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

7664-41-7

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406578-03

L0406578-03

L0406578-03

Sample Number:

Sample Number:

Sample Number:

TRAACS-800

TOC-VWP

PE-ICP

Instrument:

Instrument:

Instrument:

0004071408591802

WP04070115050815

PE.070604.163637

File ID:

File ID:

File ID:

07/13/2004

06/30/2004

07/06/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst: 07/06/2004 12:46

Cal Date:

Cal Date:

Cal Date:

14:08

16:43

16:36

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-9-A

P-9-A

P-9-A

Client ID:

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG170113

WG169360

WG169421

350.1

415.1

6010B

JWR

DR

SLP

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

350.1

415.1

3005A

07/13/2004 14:08

06/30/2004 16:43

06/30/2004 08:15

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane

U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500

10.0
1.00
1.00
1.00
1.00
1.00

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

8 of 20

L0406578-03Sample Number: HPMS11Instrument:

11M22318File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
18:49Workgroup Number:

Matrix:
Analytical Method:

Water
P-9-AClient ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 18:49Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406578-03Sample Number: BURETInstrument:

ET.0407010830-05File ID:
07/01/2004Run Date:

Analyst: Cal Date:
08:30Workgroup Number:

Matrix:
Analytical Method:

Water
P-9-AClient ID:

Dilution:
Units:

WG169608

A2320B
DR
1
mg/LCollect Date:28-JUN-04

Prep Method:A2320B
07/01/2004 08:30Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

107
115
108
105

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
J
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.905

6.61

78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

9 of 20

 Total Dissolved Solids

 Hardness

 Alkalinity, Bicarbonate

 Sulfate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

10.0

5.00

5.00

5.00

MDL

MDL

MDL

MDL

20.0

10.0

10.0

10.0

RL

RL

RL

RL

278

155

208

41.2

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
14808-79-8

L0406578-04

L0406578-04

L0406578-04

L0406578-04

Sample Number:

Sample Number:

Sample Number:

Sample Number:

OVEN

BURET

BURET

SMARTCHEM

Instrument:

Instrument:

Instrument:

Instrument:

EN.0406291420-16

ET.0407011350-05

ET.0407010830-06

EM04070913372806

File ID:

File ID:

File ID:

File ID:

06/29/2004

07/01/2004

07/01/2004

07/07/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

14:20

13:50

08:30

13:52

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-15DD

P-15DD

P-15DD

P-15DD

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169194

WG169596

WG169608

WG169687

160.1

130.2

A2320B

375.4

TMM

DR

DR

DIH

1

1

1

2

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

160.1

130.2

A2320B

375.4

06/29/2004 14:20

07/01/2004 13:50

07/01/2004 08:30

07/07/2004 13:52

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

10 of 20

 Chloride

 Nitrate

 Nitrogen, Ammonia

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

1.00

0.0500

0.0500

0.500

MDL

MDL

MDL

MDL

2.00

0.100

0.100

1.00

RL

RL

RL

RL

25.2

2.21

0.227

2.33

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14797-55-8

7664-41-7

L0406578-04

L0406578-04

L0406578-04

L0406578-04

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

TRAACS-800

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04071209333403

0004071311433905

0004071408591803

WP04070115050816

File ID:

File ID:

File ID:

File ID:

07/08/2004

07/13/2004

07/13/2004

06/30/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

15:11

08:46

14:08

16:43

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-15DD

P-15DD

P-15DD

P-15DD

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169838

WG170058

WG170113

WG169360

325.2

353.2

350.1

415.1

DIH

DIH

JWR

DR

1

2

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

325.2

353.2

350.1

415.1

07/08/2004 15:11

07/13/2004 08:46

07/13/2004 14:08

06/30/2004 16:43

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

11 of 20

L0406578-04Sample Number: HPMS11Instrument:

11M22319File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
19:20Workgroup Number:

Matrix:
Analytical Method:

Water
P-15DDClient ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 19:20Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

J

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
33.4
0.193
0.442
17.6

0.0348
59.4

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406578-04Sample Number: PE-ICPInstrument:

PE.070604.164144File ID:
07/06/2004Run Date:

Analyst: 07/06/2004 12:46Cal Date:
16:41Workgroup Number:

Matrix:
Analytical Method:

Water
P-15DDClient ID:

Sample Tag:01

Dilution:
Units:

WG169421

6010B
SLP
1
mg/LCollect Date:28-JUN-04

Prep Method:3005A
06/30/2004 08:15Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2.07

104

0.513

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

12 of 20

L0406578-04Sample Number: HPMS11Instrument:

11M22319File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
19:20Workgroup Number:

Matrix:
Analytical Method:

Water
P-15DDClient ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 19:20Prep Date:

 Alkalinity, Carbonate

 Total Dissolved Solids

 Hardness

Analyte

Analyte

Analyte

U
Qual

Qual

Qual

5.00

10.0

5.00

MDL

MDL

MDL

10.0

20.0

10.0

RL

RL

RL

252

140

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

L0406578-04

L0406578-05

L0406578-05

Sample Number:

Sample Number:

Sample Number:

BURET

OVEN

BURET

Instrument:

Instrument:

Instrument:

ET.0407010830-06

EN.0406291420-17

ET.0407011350-06

File ID:

File ID:

File ID:

07/01/2004

06/29/2004

07/01/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

08:30

14:20

13:50

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-15DD

P-11

P-11

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG169608

WG169194

WG169596

A2320B

160.1

130.2

DR

TMM

DR

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

A2320B

160.1

130.2

07/01/2004 08:30

06/29/2004 14:20

07/01/2004 13:50

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

110
118
107
107

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

13 of 20

 Alkalinity, Bicarbonate

 Sulfate

 Chloride

 Nitrate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

5.00

5.00

1.00

0.0500

MDL

MDL

MDL

MDL

10.0

10.0

2.00

0.100

RL

RL

RL

RL

149

33.2

25.2

2.25

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

16887-00-6

14797-55-8

L0406578-05

L0406578-05

L0406578-05

L0406578-05

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

SMARTCHEM

SMARTCHEM

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407010830-07

EM04070913372807

EM04071209333404

0004071311433906

File ID:

File ID:

File ID:

File ID:

07/01/2004

07/07/2004

07/08/2004

07/13/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

08:30

13:52

15:11

08:46

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-11

P-11

P-11

P-11

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169608

WG169687

WG169838

WG170058

A2320B

375.4

325.2

353.2

DR

DIH

DIH

DIH

1

2

1

2

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

A2320B

375.4

325.2

353.2

07/01/2004 08:30

07/07/2004 13:52

07/08/2004 15:11

07/13/2004 08:46

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :
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L0406578-05Sample Number: HPMS11Instrument:

11M22320File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
19:51Workgroup Number:

Matrix:
Analytical Method:

Water
P-11Client ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 19:51Prep Date:

 Nitrogen, Ammonia

 Total Organic Carbon

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

Analyte

Analyte

J

Qual

Qual

Qual

0.0500

0.500

0.100
0.0200
0.250
0.250

0.00100
0.250

MDL

MDL

MDL

0.100

1.00

0.200
0.0400
1.00
0.500
0.0100
0.500

RL

RL

RL

0.149

3.38

28.1
0.224
0.314
15.7
0.750
33.7

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

7664-41-7

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406578-05

L0406578-05

L0406578-05

Sample Number:

Sample Number:

Sample Number:

TRAACS-800

TOC-VWP

PE-ICP

Instrument:

Instrument:

Instrument:

0004071408591804

WP04070115050817

PE.070604.164651

File ID:

File ID:

File ID:

07/13/2004

06/30/2004

07/06/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst: 07/06/2004 12:46

Cal Date:

Cal Date:

Cal Date:

14:08

16:43

16:46

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-11

P-11

P-11

Client ID:

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG170113

WG169360

WG169421

350.1

415.1

6010B

JWR

DR

SLP

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

350.1

415.1

3005A

07/13/2004 14:08

06/30/2004 16:43

06/30/2004 08:15

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone

U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50

10.0
1.00
1.00
1.00
1.00
1.00
10.0

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
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Report Number:
Report Date  :
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L0406578-05Sample Number: HPMS11Instrument:

11M22320File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
19:51Workgroup Number:

Matrix:
Analytical Method:

Water
P-11Client ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 19:51Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406578-05Sample Number: BURETInstrument:

ET.0407010830-07File ID:
07/01/2004Run Date:

Analyst: Cal Date:
08:30Workgroup Number:

Matrix:
Analytical Method:

Water
P-11Client ID:

Dilution:
Units:

WG169608

A2320B
DR
1
mg/LCollect Date:28-JUN-04

Prep Method:A2320B
07/01/2004 08:30Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

106
113
107
105

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U

0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.176

0.435

75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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L0406578
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Report Number:
Report Date  :
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 Total Dissolved Solids

 Hardness

 Alkalinity, Bicarbonate

 Sulfate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

10.0

5.00

5.00

2.50

MDL

MDL

MDL

MDL

20.0

10.0

10.0

5.00

RL

RL

RL

RL

264

163

178

21.9

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
14808-79-8

L0406578-06

L0406578-06

L0406578-06

L0406578-06

Sample Number:

Sample Number:

Sample Number:

Sample Number:

OVEN

BURET

BURET

SMARTCHEM

Instrument:

Instrument:

Instrument:

Instrument:

EN.0406291420-18

ET.0407011350-07

ET.0407010830-08

EM04070913372808

File ID:

File ID:

File ID:

File ID:

06/29/2004

07/01/2004

07/01/2004

07/07/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

14:20

13:50

08:30

13:52

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-8

P-8

P-8

P-8

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169194

WG169596

WG169608

WG169687

160.1

130.2

A2320B

375.4

TMM

DR

DR

DIH

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

160.1

130.2

A2320B

375.4

06/29/2004 14:20

07/01/2004 13:50

07/01/2004 08:30

07/07/2004 13:52

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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Report Number:
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 Chloride

 Nitrate

 Nitrogen, Ammonia

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

1.00

0.0250

0.0500

0.500

MDL

MDL

MDL

MDL

2.00

0.0500

0.100

1.00

RL

RL

RL

RL

61.0

0.0811

0.161

3.80

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14797-55-8

7664-41-7

L0406578-06

L0406578-06

L0406578-06

L0406578-06

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

TRAACS-800

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04071209333405

0004071311515004

0004071408591805

WP04070115050818

File ID:

File ID:

File ID:

File ID:

07/08/2004

07/12/2004

07/13/2004

06/30/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

15:11

15:45

14:08

16:43

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-8

P-8

P-8

P-8

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169838

WG170055

WG170113

WG169360

325.2

353.2

350.1

415.1

DIH

DIH

JWR

DR

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

325.2

353.2

350.1

415.1

07/08/2004 15:11

07/12/2004 15:45

07/13/2004 14:08

06/30/2004 16:43

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406578
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Report Number:
Report Date  :
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L0406578-06Sample Number: HPMS11Instrument:

11M22321File ID:
07/08/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
20:22Workgroup Number:

Matrix:
Analytical Method:

Water
P-8Client ID:

Sample Tag:01

Dilution:
Units:

WG169731

8260B
JLS
1
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/08/2004 20:22Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

J

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
35.5
10.2
0.639
15.0
1.02
32.1

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406578-06Sample Number: PE-ICPInstrument:

PE.070604.165159File ID:
07/06/2004Run Date:

Analyst: 07/06/2004 12:46Cal Date:
16:51Workgroup Number:

Matrix:
Analytical Method:

Water
P-8Client ID:

Sample Tag:01

Dilution:
Units:

WG169421

6010B
SLP
1
mg/LCollect Date:28-JUN-04

Prep Method:3005A
06/30/2004 08:15Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
I
U
U
U
U
U
U
U
U
U
U
U

U
I
U

U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

60.8

358

5.94

580

3.53
2.14

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

19 of 20

L0406578-06

L0406578-06

Sample Number:

Sample Number:

HPMS11

HPMS11

Instrument:

Instrument:

11M22321

11M22328

File ID:

File ID:

07/08/2004

07/09/2004

Run Date:

Run Date:

Analyst:

Analyst:

06/09/2004 14:51

06/09/2004 14:51

Cal Date:

Cal Date:

20:22

12:18

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

P-8

P-8

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

DL01

Dilution:

Dilution:

Units:

Units:

WG169731

WG169776

8260B

8260B

JLS

JLS

1

10

ug/L

ug/L

Collect Date:

Collect Date:

28-JUN-04

28-JUN-04

Prep Method:

Prep Method:

5030B

5030B

07/08/2004 20:22

07/09/2004 12:18

Prep Date:

Prep Date:

I  Semiquantitative result (out of instrument calibration range)
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

110
118
107
107

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
J
U

U
J
U
U

25.0
1.25
2.00
2.50
5.40
5.00
25.0
5.00
2.50
1.25
2.50
5.00
1.25
2.50
1.25
2.50
1.25
1.25
2.50
5.00
2.50
2.50
1.25
2.50
5.00
2.50
25.0
25.0
2.50
1.25
1.25
2.50
2.50
2.50
2.50
2.50
2.50
2.50

100
10.0
10.0
10.0
10.0
10.0
100
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
100
100
50.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

56.4

360

6.04

586

2.91

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406578
July 16, 2004

Report Number:
Report Date  :

20 of 20

L0406578-06Sample Number: HPMS11Instrument:

11M22328File ID:
07/09/2004Run Date:

Analyst: 06/09/2004 14:51Cal Date:
12:18Workgroup Number:

Matrix:
Analytical Method:

Water
P-8Client ID:

Sample Tag:DL01

Dilution:
Units:

WG169776

8260B
JLS
10
ug/LCollect Date:28-JUN-04

Prep Method:5030B
07/09/2004 12:18Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406578-06Sample Number: BURETInstrument:

ET.0407010830-08File ID:
07/01/2004Run Date:

Analyst: Cal Date:
08:30Workgroup Number:

Matrix:
Analytical Method:

Water
P-8Client ID:

Dilution:
Units:

WG169608

A2320B
DR
1
mg/LCollect Date:28-JUN-04

Prep Method:A2320B
07/01/2004 08:30Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

107
114
108
107

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual
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WORKGROUP SUMMARY BY METHOD

2 OF 6

WG169194

WG169238

WG169360

WG169421

Workgroup:

Workgroup:

Workgroup:

Workgroup:

160.1

3005A

415.1

6010B

Method:

Method:

Method:

Method:

Analytical

Extraction

Analytical

Analytical

Total Dissolved Solids

Metals Analysis

Total Organic Carbon

Metals Analysis

Analysis:

Analysis:

Analysis:

Analysis:

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

Lab ID

Lab ID

Lab ID

Lab ID

P-9

P-9-A

P-15DD

P-11

P-8

P-9

P-9-A

P-15DD

P-11

P-8

P-9

P-9-A

P-15DD

P-11

P-8

P-9

P-9-A

P-15DD

P-11

P-8

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

06/30/04 08:15

06/30/04 08:15

06/30/04 08:15

06/30/04 08:15

06/30/04 08:15

06/30/04 08:15

06/30/04 08:15

06/30/04 08:15

06/30/04 08:15

06/30/04 08:15

Prep Date

Prep Date

Prep Date

Prep Date

06/29/04 14:20

06/29/04 14:20

06/29/04 14:20

06/29/04 14:20

06/29/04 14:20

06/30/04 16:43

06/30/04 16:43

06/30/04 16:43

06/30/04 16:43

06/30/04 16:43

07/06/04 16:31

07/06/04 16:36

07/06/04 16:41

07/06/04 16:46

07/06/04 16:51

Analysis Date

Analysis Date

Analysis Date

Analysis Date

OVEN

OVEN

OVEN

OVEN

OVEN

HOT BLOCK

HOT BLOCK

HOT BLOCK

HOT BLOCK

HOT BLOCK

TOC-VWP

TOC-VWP

TOC-VWP

TOC-VWP

TOC-VWP

PE-ICP

PE-ICP

PE-ICP

PE-ICP

PE-ICP

Inst Id

Inst Id

Inst Id

Inst Id

01

01

01

01

01

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

TMM

TMM

TMM

TMM

TMM

REK

REK

REK

REK

REK

DR

DR

DR

DR

DR

SLP

SLP

SLP

SLP

SLP
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WORKGROUP SUMMARY BY METHOD
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WG169596

WG169596

WG169608

WG169608

Workgroup:

Workgroup:

Workgroup:

Workgroup:

130.2

130.2

A2320B

METHOD

Method:

Method:

Method:

Method:

Analytical

Extraction

Analytical

Extraction

Hardness

Hardness

Alkalinity, Bicarbonate

Alkalinity, Bicarbonate

Analysis:

Analysis:

Analysis:

Analysis:

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-01

L0406578-01

L0406578-03

L0406578-03

L0406578-04

L0406578-04

L0406578-05

L0406578-05

L0406578-06

L0406578-06

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

Lab ID

Lab ID

Lab ID

Lab ID

P-9

P-9-A

P-15DD

P-11

P-8

P-9

P-9-A

P-15DD

P-11

P-8

P-9

P-9

P-9-A

P-9-A

P-15DD

P-15DD

P-11

P-11

P-8

P-8

P-9

P-9-A

P-15DD

P-11

P-8

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

Analysis Date

Analysis Date

Analysis Date

Analysis Date

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

Inst Id

Inst Id

Inst Id

Inst Id

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR
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WORKGROUP SUMMARY BY METHOD
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WG169687

WG169731

WG169731

WG169776

Workgroup:

Workgroup:

Workgroup:

Workgroup:

375.4

8260B

5030B

8260B

Method:

Method:

Method:

Method:

Analytical

Analytical

Extraction

Analytical

Sulfate

Volatile Organics

Volatile Organics

Volatile Organics

Analysis:

Analysis:

Analysis:

Analysis:

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-01

L0406578-02

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-01

L0406578-02

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-06

Lab ID

Lab ID

Lab ID

Lab ID

P-9

P-9-A

P-15DD

P-11

P-8

P-9

P-9-C

P-9-A

P-15DD

P-11

P-8

P-9

P-9-C

P-9-A

P-15DD

P-11

P-8

P-8

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

07/07/04 13:52

07/07/04 13:52

07/07/04 13:52

07/07/04 13:52

07/07/04 13:52

07/08/04 17:46

07/08/04 18:18

07/08/04 18:49

07/08/04 19:20

07/08/04 19:51

07/08/04 20:22

07/09/04 12:18

Analysis Date

Analysis Date

Analysis Date

Analysis Date

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

HPMS11

Inst Id

Inst Id

Inst Id

Inst Id

01

01

01

01

01

01

169731

169731

169731

169731

169731

169731

DL01

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

DIH

DIH

DIH

DIH

DIH

JLS

JLS

JLS

JLS

JLS

JLS

JLS

JLS

JLS

JLS

JLS

JLS

JLS
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WORKGROUP SUMMARY BY METHOD
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WG169776

WG169838

WG170055

WG170058

Workgroup:

Workgroup:

Workgroup:

Workgroup:

5030B

325.2

353.2

353.2

Method:

Method:

Method:

Method:

Extraction

Analytical

Analytical

Analytical

Volatile Organics

Chloride

Nitrogen, Nitrate

Nitrogen, Nitrate

Analysis:

Analysis:

Analysis:

Analysis:

L0406578-06

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

L0406578-06

L0406578-01

L0406578-03

L0406578-04

L0406578-05

Lab ID

Lab ID

Lab ID

Lab ID

P-8

P-9

P-9-A

P-15DD

P-11

P-8

P-8

P-9

P-9-A

P-15DD

P-11

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

07/08/04 15:11

07/08/04 15:11

07/08/04 15:11

07/08/04 15:11

07/08/04 15:11

07/12/04 15:45

07/13/04 08:46

07/13/04 08:46

07/13/04 08:46

07/13/04 08:46

Analysis Date

Analysis Date

Analysis Date

Analysis Date

HPMS11

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

Inst Id

Inst Id

Inst Id

Inst Id

69776

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

JLS

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH
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WORKGROUP SUMMARY BY METHOD
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WG170113Workgroup:
350.1Method:Analytical
Nitrogen, AmmoniaAnalysis:

L0406578-01

L0406578-03

L0406578-04

L0406578-05

L0406578-06

Lab ID

P-9

P-9-A

P-15DD

P-11

P-8

Client ID Tclp Date Prep Date

07/13/04 14:08

07/13/04 14:08

07/13/04 14:08

07/13/04 14:08

07/13/04 14:08

Analysis Date

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

Inst IdTag Analyst

JWR

JWR

JWR

JWR

JWR
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LABORATORY REPORT

07/14/04 10:47

L0406598

1 OF 1

L0406598-01
L0406598-02
L0406598-03
L0406598-04
L0406598-05
L0406598-06
L0406598-07
L0406598-08

P-18D
P-18D-A
P-18D-C
P-18S-D
P-17D
P-19S
P-18S
P-16S

Client ID Lab ID Date Collected
29-JUN-04
29-JUN-04
29-JUN-04
29-JUN-04
29-JUN-04
29-JUN-04
29-JUN-04
29-JUN-04

Submitted By

KEMRON Environmental Services
156 Starlite Drive
Marietta, Ohio 45750

(740)373-4071

For

Sample Summary
Date Received
30-JUN-04
30-JUN-04
30-JUN-04
30-JUN-04
30-JUN-04
30-JUN-04
30-JUN-04
30-JUN-04

Attention: Juanita Edwards

Account Name: EARTH TECH, Inc
10 Patewood Drive
Suite 500 Building VI
Greenville, SC  29615

Account Number:
Work ID:

664-831
RFI @ CARIBE GE

P.O. Number: 76058-d
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REPORT NARRATIVE
GC/MS VOLATILE ORGANICS

KEMRON Login No: L0406598

METHOD

Preparation: SW-846 5030B
Analysis: SW-846 8260B

HOLDING TIMES

Sample Preparation: All holding times were met.
Sample Analysis: All holding times were met.

PREPARATION

Sample preparation proceeded normally.

CALIBRATION

Initial calibrations: For all compounds which yielded a %RSD greater than 15%, linear or higher order equations were
applied or if the mean %RSD for all analytes was less than 15% the average response factors were used.  All acceptance
criteria were met.

Alternate Source Standards: All acceptance criteria were met.

Continuing Calibration and Tune: All acceptance criteria were met.

BATCH QA/QC

Method Blank: All acceptance criteria were met.

Laboratory Control Samples: All acceptance criteria were met.

Matrix Spikes: The MS/MSD results were not associated with this sample delivery group (SDG).

SAMPLES 

Internal Standards: All acceptance criteria were met.

Surrogates: All acceptance criteria were met.

Samples: All acceptance criteria were met.

MANUAL INTEGRATION REASON CODES

KEMRON laboratory management has identified four general cases with valid reasons supporting the use of
manual integration techniques. 

Reason #1:  Data System Fails to Select Correct Peak

In some cases the chromatography system selects and integrates the “wrong peak”. In this case the analyst must correct
the selection and force the system to integrate the proper peak. Other times the system may miss the peak completely.

Reason #2:  Data System Splits the Peak Incorrectly or Integrates a False Peak as a Rider Peak.

Approved: July 26, 2004
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This phenomena is common at low concentrations where the signal:noise ratio is low. A single compound (peak) is
incorrectly split into multiple peaks or integrated as a main peak with one or more rider peaks resulting in low area
counts for the target compound.

Reason #3:  Improperly Integrated Isomers and/or coeluting compounds.

This system often fails to distinguish coeluting compounds and or isomers. The integration areas and concentrations
are wrong, and they must be corrected by manual integration. Prime examples are benzo(k)fluoranthene and
benzo(b)fluoranthene which are often unresolved and integrated improperly when both are present at low concentrations
in standards or samples.

Reason #4: System Establishes Incorrect Baseline

There are numerous situations in chromatography where the system establishes the baseline incorrectly.  Some baseline
errors will be obvious to the analyst and should be corrected via manual procedures.

Reason #5:  Miscellaneous

Other situations involving integration errors may require in-depth review and technical judgment.  These cases should
be brought to the attention of the laboratory management. If the form of manual integration is not clearly covered by
these four cases, then review and approval by the Laboratory Director or the QA/QC Supervisor will be required.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and KEMRON
Environmental Services, both technically and for completeness, except for the conditions noted above.  Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designated person, as verified
by the following signature.

Analyst:     MES          

Rev. 07/08/04

Approved: July 26, 2004

page 5



page 6



page 7



KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

1 of 23

 Hardness

 Total Dissolved Solids

 Alkalinity, Bicarbonate

 Sulfate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

5.00

10.0

5.00

5.00

MDL

MDL

MDL

MDL

10.0

20.0

10.0

10.0

RL

RL

RL

RL

140

284

159

36.2

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
14808-79-8

L0406598-01

L0406598-01

L0406598-01

L0406598-01

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

OVEN

BURET

SMARTCHEM

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407011350-08

EN.0407021535-04

ET.0407010830-09

EM04070913372809

File ID:

File ID:

File ID:

File ID:

07/01/2004

07/02/2004

07/01/2004

07/07/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

13:50

15:35

08:30

13:52

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-18D

P-18D

P-18D

P-18D

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169596

WG169477

WG169608

WG169687

130.2

160.1

A2320B

375.4

DR

TMM

DR

DIH

1

1

1

2

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

130.2

160.1

A2320B

375.4

07/01/2004 13:50

07/02/2004 15:35

07/01/2004 08:30

07/07/2004 13:52

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

2 of 23

 Chloride

 Nitrate

 Nitrogen, Ammonia

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

J

Qual

Qual

Qual

Qual

1.00

0.0500

0.0500

0.500

MDL

MDL

MDL

MDL

2.00

0.100

0.100

1.00

RL

RL

RL

RL

24.9

2.37

0.0760

3.24

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14797-55-8

7664-41-7

L0406598-01

L0406598-01

L0406598-01

L0406598-01

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

TRAACS-800

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04071209333406

0004071311433907

0004071408591806

WP04071311224107

File ID:

File ID:

File ID:

File ID:

07/08/2004

07/13/2004

07/13/2004

07/12/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

15:11

08:46

14:08

16:28

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-18D

P-18D

P-18D

P-18D

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169838

WG170058

WG170113

WG170028

325.2

353.2

350.1

415.1

DIH

DIH

JWR

DIH

1

2

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

325.2

353.2

350.1

415.1

07/08/2004 15:11

07/13/2004 08:46

07/13/2004 14:08

07/12/2004 16:28

Prep Date:

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

3 of 23

L0406598-01Sample Number: HPMS6Instrument:

6M44647File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
16:34Workgroup Number:

Matrix:
Analytical Method:

Water
P-18DClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 16:34Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

U
J

J

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
28.1

0.388
15.4

0.00347
40.2

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406598-01Sample Number: PE-ICP2Instrument:

P2.070304.024331File ID:
07/03/2004Run Date:

Analyst: 07/02/2004 21:29Cal Date:
02:43Workgroup Number:

Matrix:
Analytical Method:

Water
P-18DClient ID:

Sample Tag:01

Dilution:
Units:

WG169493

6010B
CRC
1
mg/LCollect Date:29-JUN-04

Prep Method:3005A
07/01/2004 08:15Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.871

2.11

64.6

1.17

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number

page 10



KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

4 of 23

L0406598-01Sample Number: HPMS6Instrument:

6M44647File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
16:34Workgroup Number:

Matrix:
Analytical Method:

Water
P-18DClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 16:34Prep Date:

 Alkalinity, Carbonate

 Hardness

 Total Dissolved Solids

Analyte

Analyte

Analyte

U
Qual

Qual

Qual

5.00

5.00

10.0

MDL

MDL

MDL

10.0

10.0

20.0

RL

RL

RL

136

292

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

L0406598-01

L0406598-02

L0406598-02

Sample Number:

Sample Number:

Sample Number:

BURET

BURET

OVEN

Instrument:

Instrument:

Instrument:

ET.0407010830-09

ET.0407011350-09

EN.0407021535-05

File ID:

File ID:

File ID:

07/01/2004

07/01/2004

07/02/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

08:30

13:50

15:35

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-18D

P-18D-A

P-18D-A

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG169608

WG169596

WG169477

A2320B

130.2

160.1

DR

DR

TMM

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

A2320B

130.2

160.1

07/01/2004 08:30

07/01/2004 13:50

07/02/2004 15:35

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

100
97.6
103
102

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

5 of 23

 Alkalinity, Bicarbonate

 Sulfate

 Chloride

 Nitrate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

5.00

5.00

1.00

0.0500

MDL

MDL

MDL

MDL

10.0

10.0

2.00

0.100

RL

RL

RL

RL

158

37.6

24.9

2.46

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

16887-00-6

14797-55-8

L0406598-02

L0406598-02

L0406598-02

L0406598-02

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

SMARTCHEM

SMARTCHEM

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407010830-10

EM04070913372810

EM04071209333407

0004071311433908

File ID:

File ID:

File ID:

File ID:

07/01/2004

07/07/2004

07/08/2004

07/13/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

08:30

13:52

15:11

08:46

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-18D-A

P-18D-A

P-18D-A

P-18D-A

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169608

WG169687

WG169838

WG170058

A2320B

375.4

325.2

353.2

DR

DIH

DIH

DIH

1

2

1

2

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

A2320B

375.4

325.2

353.2

07/01/2004 08:30

07/07/2004 13:52

07/08/2004 15:11

07/13/2004 08:46

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

6 of 23

L0406598-02Sample Number: HPMS6Instrument:

6M44648File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
17:06Workgroup Number:

Matrix:
Analytical Method:

Water
P-18D-AClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 17:06Prep Date:

 Nitrogen, Ammonia

 Total Organic Carbon

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

Analyte

Analyte

U
J

J

Qual

Qual

Qual

0.0500

0.500

0.100
0.0200
0.250
0.250

0.00100
0.250

MDL

MDL

MDL

0.100

1.00

0.200
0.0400
1.00
0.500
0.0100
0.500

RL

RL

RL

0.123

2.81

27.3

0.387
14.9

0.00358
38.9

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

7664-41-7

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406598-02

L0406598-02

L0406598-02

Sample Number:

Sample Number:

Sample Number:

TRAACS-800

TOC-VWP

PE-ICP2

Instrument:

Instrument:

Instrument:

0004071408591807

WP04071311224108

P2.070304.024949

File ID:

File ID:

File ID:

07/13/2004

07/12/2004

07/03/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst: 07/02/2004 21:29

Cal Date:

Cal Date:

Cal Date:

14:08

16:28

02:49

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-18D-A

P-18D-A

P-18D-A

Client ID:

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG170113

WG170028

WG169493

350.1

415.1

6010B

JWR

DIH

CRC

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

350.1

415.1

3005A

07/13/2004 14:08

07/12/2004 16:28

07/01/2004 08:15

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane

U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500

10.0
1.00
1.00
1.00
1.00
1.00

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

7 of 23

L0406598-02Sample Number: HPMS6Instrument:

6M44648File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
17:06Workgroup Number:

Matrix:
Analytical Method:

Water
P-18D-AClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 17:06Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406598-02Sample Number: BURETInstrument:

ET.0407010830-10File ID:
07/01/2004Run Date:

Analyst: Cal Date:
08:30Workgroup Number:

Matrix:
Analytical Method:

Water
P-18D-AClient ID:

Dilution:
Units:

WG169608

A2320B
DR
1
mg/LCollect Date:29-JUN-04

Prep Method:A2320B
07/01/2004 08:30Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

99.8
99.0
101
103

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
J
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U

2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.915

2.13

65.9

1.13

78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

8 of 23

L0406598-03Sample Number: HPMS6Instrument:

6M44649File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
17:38Workgroup Number:

Matrix:
Analytical Method:

Water
P-18D-CClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 17:38Prep Date:

U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

99.3
98.6
102
105

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

9 of 23

L0406598-04Sample Number: HPMS6Instrument:

6M44650File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
18:09Workgroup Number:

Matrix:
Analytical Method:

Water
P-18S-DClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 18:09Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

99.4
100
101
103

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
J
U
U
J
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

11.8

0.314
0.749

0.358

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

10 of 23

 Hardness

 Total Dissolved Solids

 Alkalinity, Bicarbonate

 Sulfate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

5.00

10.0

5.00

5.00

MDL

MDL

MDL

MDL

10.0

20.0

10.0

10.0

RL

RL

RL

RL

150

384

219

51.9

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
14808-79-8

L0406598-05

L0406598-05

L0406598-05

L0406598-05

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

OVEN

BURET

SMARTCHEM

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407011350-10

EN.0407021535-06

ET.0407010830-11

EM04070913372811

File ID:

File ID:

File ID:

File ID:

07/01/2004

07/02/2004

07/01/2004

07/07/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

13:50

15:35

08:30

13:52

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-17D

P-17D

P-17D

P-17D

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169596

WG169477

WG169608

WG169687

130.2

160.1

A2320B

375.4

DR

TMM

DR

DIH

1

1

1

2

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

130.2

160.1

A2320B

375.4

07/01/2004 13:50

07/02/2004 15:35

07/01/2004 08:30

07/07/2004 13:52

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

11 of 23

 Chloride

 Nitrate

 Nitrogen, Ammonia

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

1.00

0.0250

0.0500

0.500

MDL

MDL

MDL

MDL

2.00

0.0500

0.100

1.00

RL

RL

RL

RL

27.3

1.47

0.141

3.57

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14797-55-8

7664-41-7

L0406598-05

L0406598-05

L0406598-05

L0406598-05

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

TRAACS-800

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04071209333408

0004071311515005

0004071408591808

WP04071311224109

File ID:

File ID:

File ID:

File ID:

07/08/2004

07/12/2004

07/13/2004

07/12/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

15:11

15:45

14:08

16:28

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-17D

P-17D

P-17D

P-17D

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169838

WG170055

WG170113

WG170028

325.2

353.2

350.1

415.1

DIH

DIH

JWR

DIH

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

325.2

353.2

350.1

415.1

07/08/2004 15:11

07/12/2004 15:45

07/13/2004 14:08

07/12/2004 16:28

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

12 of 23

L0406598-05Sample Number: HPMS6Instrument:

6M44651File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
18:41Workgroup Number:

Matrix:
Analytical Method:

Water
P-17DClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 18:41Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

J

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
31.9
0.718
0.437
15.3

0.0311
65.9

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406598-05Sample Number: PE-ICP2Instrument:

P2.070304.025605File ID:
07/03/2004Run Date:

Analyst: 07/02/2004 21:29Cal Date:
02:56Workgroup Number:

Matrix:
Analytical Method:

Water
P-17DClient ID:

Sample Tag:01

Dilution:
Units:

WG169493

6010B
CRC
1
mg/LCollect Date:29-JUN-04

Prep Method:3005A
07/01/2004 08:15Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2.14

163

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

13 of 23

L0406598-05Sample Number: HPMS6Instrument:

6M44651File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
18:41Workgroup Number:

Matrix:
Analytical Method:

Water
P-17DClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 18:41Prep Date:

 Alkalinity, Carbonate

 Hardness

 Total Dissolved Solids

Analyte

Analyte

Analyte

U
Qual

Qual

Qual

5.00

2.50

10.0

MDL

MDL

MDL

10.0

5.00

20.0

RL

RL

RL

93.7

222

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

L0406598-05

L0406598-06

L0406598-06

Sample Number:

Sample Number:

Sample Number:

BURET

BURET

OVEN

Instrument:

Instrument:

Instrument:

ET.0407010830-11

ET.0407011350-11

EN.0407021535-07

File ID:

File ID:

File ID:

07/01/2004

07/01/2004

07/02/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

08:30

13:50

15:35

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-17D

P-19S

P-19S

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG169608

WG169596

WG169477

A2320B

130.2

160.1

DR

DR

TMM

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

A2320B

130.2

160.1

07/01/2004 08:30

07/01/2004 13:50

07/02/2004 15:35

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.

U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

99.1
98.8
101
104

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

14 of 23

 Alkalinity, Bicarbonate

 Sulfate

 Chloride

 Nitrate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

5.00

2.50

1.00

0.0250

MDL

MDL

MDL

MDL

10.0

5.00

2.00

0.0500

RL

RL

RL

RL

109

25.6

18.6

0.803

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

16887-00-6

14797-55-8

L0406598-06

L0406598-06

L0406598-06

L0406598-06

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

SMARTCHEM

SMARTCHEM

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407010830-12

EM04070913372812

EM04071209333409

0004071311515006

File ID:

File ID:

File ID:

File ID:

07/01/2004

07/07/2004

07/08/2004

07/12/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

08:30

13:52

15:11

15:45

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-19S

P-19S

P-19S

P-19S

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169608

WG169687

WG169838

WG170055

A2320B

375.4

325.2

353.2

DR

DIH

DIH

DIH

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

A2320B

375.4

325.2

353.2

07/01/2004 08:30

07/07/2004 13:52

07/08/2004 15:11

07/12/2004 15:45

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

15 of 23

L0406598-06Sample Number: HPMS6Instrument:

6M44652File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
19:13Workgroup Number:

Matrix:
Analytical Method:

Water
P-19SClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 19:13Prep Date:

 Nitrogen, Ammonia

 Total Organic Carbon

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

Analyte

Analyte

J

Qual

Qual

Qual

0.0500

0.500

0.100
0.0200
0.250
0.250

0.00100
0.250

MDL

MDL

MDL

0.100

1.00

0.200
0.0400
1.00
0.500
0.0100
0.500

RL

RL

RL

0.151

3.54

19.6
1.57
0.463
10.0
0.639
31.7

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

7664-41-7

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406598-06

L0406598-06

L0406598-06

Sample Number:

Sample Number:

Sample Number:

TRAACS-800

TOC-VWP

PE-ICP2

Instrument:

Instrument:

Instrument:

0004071408591809

WP04071311224110

P2.070304.030123

File ID:

File ID:

File ID:

07/13/2004

07/12/2004

07/03/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst: 07/02/2004 21:29

Cal Date:

Cal Date:

Cal Date:

14:08

16:28

03:01

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-19S

P-19S

P-19S

Client ID:

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG170113

WG170028

WG169493

350.1

415.1

6010B

JWR

DIH

CRC

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

350.1

415.1

3005A

07/13/2004 14:08

07/12/2004 16:28

07/01/2004 08:15

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone

U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50

10.0
1.00
1.00
1.00
1.00
1.00
10.0

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :

16 of 23

L0406598-06Sample Number: HPMS6Instrument:

6M44652File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
19:13Workgroup Number:

Matrix:
Analytical Method:

Water
P-19SClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 19:13Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406598-06Sample Number: BURETInstrument:

ET.0407010830-12File ID:
07/01/2004Run Date:

Analyst: Cal Date:
08:30Workgroup Number:

Matrix:
Analytical Method:

Water
P-19SClient ID:

Dilution:
Units:

WG169608

A2320B
DR
1
mg/LCollect Date:29-JUN-04

Prep Method:A2320B
07/01/2004 08:30Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

102
102
103
102

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
J
U
U
U
U
J
U

U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U

0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.934

0.323

5.40

0.440

75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :
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 Hardness

 Total Dissolved Solids

 Alkalinity, Bicarbonate

 Sulfate

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

5.00

10.0

5.00

5.00

MDL

MDL

MDL

MDL

10.0

20.0

10.0

10.0

RL

RL

RL

RL

140

290

158

38.4

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
14808-79-8

L0406598-07

L0406598-07

L0406598-07

L0406598-07

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

OVEN

BURET

SMARTCHEM

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407011350-12

EN.0407021535-08

ET.0407010830-13

EM04070913372813

File ID:

File ID:

File ID:

File ID:

07/01/2004

07/02/2004

07/01/2004

07/07/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

13:50

15:35

08:30

13:52

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-18S

P-18S

P-18S

P-18S

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169596

WG169477

WG169608

WG169687

130.2

160.1

A2320B

375.4

DR

TMM

DR

DIH

1

1

1

2

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

130.2

160.1

A2320B

375.4

07/01/2004 13:50

07/02/2004 15:35

07/01/2004 08:30

07/07/2004 13:52

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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Report Number:
Report Date  :
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 Chloride

 Nitrate

 Nitrogen, Ammonia

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

1.00

0.0500

0.0500

0.500

MDL

MDL

MDL

MDL

2.00

0.100

0.100

1.00

RL

RL

RL

RL

22.7

2.30

0.136

3.02

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

16887-00-6

14797-55-8

7664-41-7

L0406598-07

L0406598-07

L0406598-07

L0406598-07

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

TRAACS-800

TRAACS-800

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04071209333410

0004071311433909

0004071408591810

WP04071311224111

File ID:

File ID:

File ID:

File ID:

07/08/2004

07/13/2004

07/13/2004

07/12/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

15:11

08:46

14:08

16:28

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-18S

P-18S

P-18S

P-18S

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169838

WG170058

WG170113

WG170028

325.2

353.2

350.1

415.1

DIH

DIH

JWR

DIH

1

2

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

325.2

353.2

350.1

415.1

07/08/2004 15:11

07/13/2004 08:46

07/13/2004 14:08

07/12/2004 16:28

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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L0406598
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Report Number:
Report Date  :
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L0406598-07Sample Number: HPMS6Instrument:

6M44653File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
19:44Workgroup Number:

Matrix:
Analytical Method:

Water
P-18SClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 19:44Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

U
J

J

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
28.4

0.382
15.8

0.00170
38.8

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406598-07Sample Number: PE-ICP2Instrument:

P2.070304.030644File ID:
07/03/2004Run Date:

Analyst: 07/02/2004 21:29Cal Date:
03:06Workgroup Number:

Matrix:
Analytical Method:

Water
P-18SClient ID:

Sample Tag:01

Dilution:
Units:

WG169493

6010B
CRC
1
mg/LCollect Date:29-JUN-04

Prep Method:3005A
07/01/2004 08:15Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.06

2.29

63.8

1.63

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :
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L0406598-07Sample Number: HPMS6Instrument:

6M44653File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
19:44Workgroup Number:

Matrix:
Analytical Method:

Water
P-18SClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 19:44Prep Date:

 Alkalinity, Carbonate

 Hardness

 Total Dissolved Solids

Analyte

Analyte

Analyte

U
Qual

Qual

Qual

5.00

5.00

10.0

MDL

MDL

MDL

10.0

10.0

20.0

RL

RL

RL

231

384

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

L0406598-07

L0406598-08

L0406598-08

Sample Number:

Sample Number:

Sample Number:

BURET

BURET

OVEN

Instrument:

Instrument:

Instrument:

ET.0407010830-13

ET.0407011350-13

EN.0407021535-09

File ID:

File ID:

File ID:

07/01/2004

07/01/2004

07/02/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

08:30

13:50

15:35

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-18S

P-16S

P-16S

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG169608

WG169596

WG169477

A2320B

130.2

160.1

DR

DR

TMM

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

A2320B

130.2

160.1

07/01/2004 08:30

07/01/2004 13:50

07/02/2004 15:35

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.

U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

100
101
101
103

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual
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KEMRON ENVIRONMENTAL SERVICES
L0406598
July 14, 2004

Report Number:
Report Date  :
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 Alkalinity, Bicarbonate

 Sulfate

 Chloride

 Nitrate

Analyte

Analyte

Analyte

Analyte
U

Qual

Qual

Qual

Qual

5.00

5.00

1.00

0.0250

MDL

MDL

MDL

MDL

10.0

10.0

2.00

0.0500

RL

RL

RL

RL

296

44.6

17.1

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

16887-00-6

14797-55-8

L0406598-08

L0406598-08

L0406598-08

L0406598-08

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

SMARTCHEM

SMARTCHEM

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407010830-14

EM04070913372814

EM04071209333411

0004071311515007

File ID:

File ID:

File ID:

File ID:

07/01/2004

07/07/2004

07/08/2004

07/12/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

08:30

13:52

15:11

15:45

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-16S

P-16S

P-16S

P-16S

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169608

WG169687

WG169838

WG170055

A2320B

375.4

325.2

353.2

DR

DIH

DIH

DIH

1

2

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

A2320B

375.4

325.2

353.2

07/01/2004 08:30

07/07/2004 13:52

07/08/2004 15:11

07/12/2004 15:45

Prep Date:

Prep Date:

Prep Date:

Prep Date:

U  This analyte was not detected in the sample.
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Report Number:
Report Date  :
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L0406598-08Sample Number: HPMS6Instrument:

6M44654File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
20:15Workgroup Number:

Matrix:
Analytical Method:

Water
P-16SClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 20:15Prep Date:

 Nitrogen, Ammonia

 Total Organic Carbon

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

Analyte

Analyte

Qual

Qual

Qual

0.0500

0.500

0.100
0.0200
0.250
0.250

0.00100
0.250

MDL

MDL

MDL

0.100

1.00

0.200
0.0400
1.00
0.500
0.0100
0.500

RL

RL

RL

0.168

5.52

48.6
6.23
1.22
20.3
1.81
58.2

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

7664-41-7

7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0406598-08

L0406598-08

L0406598-08

Sample Number:

Sample Number:

Sample Number:

TRAACS-800

TOC-VWP

PE-ICP2

Instrument:

Instrument:

Instrument:

0004071408591811

WP04071311224112

P2.070304.031302

File ID:

File ID:

File ID:

07/13/2004

07/12/2004

07/03/2004

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst: 07/02/2004 21:29

Cal Date:

Cal Date:

Cal Date:

14:08

16:28

03:13

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

P-16S

P-16S

P-16S

Client ID:

Client ID:

Client ID:

Sample Tag:01

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG170113

WG170028

WG169493

350.1

415.1

6010B

JWR

DIH

CRC

1

1

1

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

29-JUN-04

29-JUN-04

29-JUN-04

Prep Method:

Prep Method:

Prep Method:

350.1

415.1

3005A

07/13/2004 14:08

07/12/2004 16:28

07/01/2004 08:15

Prep Date:

Prep Date:

Prep Date:

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride

U
J
U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00

0.211
67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5

Analyte Qual MDLRLResultCAS. Number
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L0406598-08Sample Number: HPMS6Instrument:

6M44654File ID:
07/08/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
20:15Workgroup Number:

Matrix:
Analytical Method:

Water
P-16SClient ID:

Sample Tag:01

Dilution:
Units:

WG169760

8260B
MES
1
ug/LCollect Date:29-JUN-04

Prep Method:5030B
07/08/2004 20:15Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0406598-08Sample Number: BURETInstrument:

ET.0407010830-14File ID:
07/01/2004Run Date:

Analyst: Cal Date:
08:30Workgroup Number:

Matrix:
Analytical Method:

Water
P-16SClient ID:

Dilution:
Units:

WG169608

A2320B
DR
1
mg/LCollect Date:29-JUN-04

Prep Method:A2320B
07/01/2004 08:30Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

102
101
102
105

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
J
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U

0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.210

5.31

13.2

0.423

108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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WORKGROUP SUMMARY BY METHOD
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WORKGROUP SUMMARY BY METHOD

2 OF 6

WG169340

WG169477

WG169493

WG169596

Workgroup:

Workgroup:

Workgroup:

Workgroup:

3005A

160.1

6010B

130.2

Method:

Method:

Method:

Method:

Extraction

Analytical

Analytical

Analytical

Metals Analysis

Total Dissolved Solids

Metals Analysis

Hardness

Analysis:

Analysis:

Analysis:

Analysis:

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

Lab ID

Lab ID

Lab ID

Lab ID

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

07/01/04 08:15

Prep Date

Prep Date

Prep Date

Prep Date

07/02/04 15:35

07/02/04 15:35

07/02/04 15:35

07/02/04 15:35

07/02/04 15:35

07/02/04 15:35

07/03/04 02:43

07/03/04 02:49

07/03/04 02:56

07/03/04 03:01

07/03/04 03:06

07/03/04 03:13

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

Analysis Date

Analysis Date

Analysis Date

Analysis Date

HOT BLOCK

HOT BLOCK

HOT BLOCK

HOT BLOCK

HOT BLOCK

HOT BLOCK

OVEN

OVEN

OVEN

OVEN

OVEN

OVEN

PE-ICP2

PE-ICP2

PE-ICP2

PE-ICP2

PE-ICP2

PE-ICP2

BURET

BURET

BURET

BURET

BURET

BURET

Inst Id

Inst Id

Inst Id

Inst Id

01

01

01

01

01

01

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

REK

REK

REK

REK

REK

REK

TMM

TMM

TMM

TMM

TMM

TMM

CRC

CRC

CRC

CRC

CRC

CRC

DR

DR

DR

DR

DR

DR

page 32



WORKGROUP SUMMARY BY METHOD
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WG169596

WG169608

WG169608

Workgroup:

Workgroup:

Workgroup:

130.2

A2320B

METHOD

Method:

Method:

Method:

Extraction

Analytical

Extraction

Hardness

Alkalinity, Bicarbonate

Alkalinity, Bicarbonate

Analysis:

Analysis:

Analysis:

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

L0406598-01

L0406598-01

L0406598-02

L0406598-02

L0406598-05

L0406598-05

L0406598-06

L0406598-06

L0406598-07

L0406598-07

L0406598-08

L0406598-08

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

Lab ID

Lab ID

Lab ID

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

P-18D

P-18D

P-18D-A

P-18D-A

P-17D

P-17D

P-19S

P-19S

P-18S

P-18S

P-16S

P-16S

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 13:50

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

07/01/04 08:30

Analysis Date

Analysis Date

Analysis Date

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

BURET

Inst Id

Inst Id

Inst Id

Tag

Tag

Tag

Analyst

Analyst

Analyst

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR

DR
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WORKGROUP SUMMARY BY METHOD
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WG169687

WG169760

WG169760

Workgroup:

Workgroup:

Workgroup:

375.4

8260B

5030B

Method:

Method:

Method:

Analytical

Analytical

Extraction

Sulfate

Volatile Organics

Volatile Organics

Analysis:

Analysis:

Analysis:

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

L0406598-01

L0406598-02

L0406598-03

L0406598-04

L0406598-05

L0406598-06

L0406598-07

L0406598-08

L0406598-01

L0406598-02

L0406598-03

L0406598-04

L0406598-05

L0406598-06

L0406598-07

L0406598-08

Lab ID

Lab ID

Lab ID

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

P-18D

P-18D-A

P-18D-C

P-18S-D

P-17D

P-19S

P-18S

P-16S

P-18D

P-18D-A

P-18D-C

P-18S-D

P-17D

P-19S

P-18S

P-16S

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

07/07/04 13:52

07/07/04 13:52

07/07/04 13:52

07/07/04 13:52

07/07/04 13:52

07/07/04 13:52

07/08/04 16:34

07/08/04 17:06

07/08/04 17:38

07/08/04 18:09

07/08/04 18:41

07/08/04 19:13

07/08/04 19:44

07/08/04 20:15

Analysis Date

Analysis Date

Analysis Date

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

HPMS6

Inst Id

Inst Id

Inst Id

01

01

01

01

01

01

01

01

169760

169760

169760

169760

169760

169760

169760

169760

Tag

Tag

Tag

Analyst

Analyst

Analyst

DIH

DIH

DIH

DIH

DIH

DIH

MES

MES

MES

MES

MES

MES

MES

MES

CMS

CMS

CMS

CMS

CMS

CMS

CMS

CMS
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WORKGROUP SUMMARY BY METHOD
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WG169838

WG170028

WG170055

WG170058

Workgroup:

Workgroup:

Workgroup:

Workgroup:

325.2

415.1

353.2

353.2

Method:

Method:

Method:

Method:

Analytical

Analytical

Analytical

Analytical

Chloride

Total Organic Carbon

Nitrogen, Nitrate

Nitrogen, Nitrate

Analysis:

Analysis:

Analysis:

Analysis:

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

L0406598-05

L0406598-06

L0406598-08

L0406598-01

L0406598-02

L0406598-07

Lab ID

Lab ID

Lab ID

Lab ID

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

P-17D

P-19S

P-16S

P-18D

P-18D-A

P-18S

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

07/08/04 15:11

07/08/04 15:11

07/08/04 15:11

07/08/04 15:11

07/08/04 15:11

07/08/04 15:11

07/12/04 16:28

07/12/04 16:28

07/12/04 16:28

07/12/04 16:28

07/12/04 16:28

07/12/04 16:28

07/12/04 15:45

07/12/04 15:45

07/12/04 15:45

07/13/04 08:46

07/13/04 08:46

07/13/04 08:46

Analysis Date

Analysis Date

Analysis Date

Analysis Date

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

SMARTCHEM

TOC-VWP

TOC-VWP

TOC-VWP

TOC-VWP

TOC-VWP

TOC-VWP

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

Inst Id

Inst Id

Inst Id

Inst Id

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH

DIH
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WORKGROUP SUMMARY BY METHOD
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WG170113Workgroup:
350.1Method:Analytical
Nitrogen, AmmoniaAnalysis:

L0406598-01

L0406598-02

L0406598-05

L0406598-06

L0406598-07

L0406598-08

Lab ID

P-18D

P-18D-A

P-17D

P-19S

P-18S

P-16S

Client ID Tclp Date Prep Date

07/13/04 14:08

07/13/04 14:08

07/13/04 14:08

07/13/04 14:08

07/13/04 14:08

07/13/04 14:08

Analysis Date

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

TRAACS-800

Inst IdTag Analyst

JWR

JWR

JWR

JWR

JWR

JWR
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LABORATORY REPORT

07/27/04 14:45

L0407056

1 OF 1

L0407056-01
L0407056-02

P-19D
P-19D-C

Client ID Lab ID Date Collected
01-JUL-04
01-JUL-04

Submitted By

KEMRON Environmental Services
156 Starlite Drive
Marietta, Ohio 45750

(740)373-4071

For

Sample Summary
Date Received
02-JUL-04
02-JUL-04

Attention: Juanita Edwards

Account Name: EARTH TECH, Inc
10 Patewood Drive
Suite 500 Building VI
Greenville, SC  29615

Account Number:
Work ID:

664-831
RFI @ CARIBE GE

P.O. Number: 76058-d
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REPORT NARRATIVE
GC/MS VOLATILE ORGANICS

KEMRON Login No: L0407056

METHOD

Preparation: SW-846 5030B
Analysis: SW-846 8260B

HOLDING TIMES

Sample Preparation: All holding times were met.
Sample Analysis: All holding times were met.

PREPARATION

Sample preparation proceeded normally.

CALIBRATION

Initial calibrations: For all compounds which yielded a %RSD greater than 15%, linear or higher order equations were
applied or if the mean %RSD for all analytes was less than 15% the average response factors were used.  All acceptance
criteria were met.

Alternate Source Standards: All acceptance criteria were met.

Continuing Calibration and Tune: All acceptance criteria were met.

BATCH QA/QC

Method Blank: All acceptance criteria were met.

Laboratory Control Samples: 1,2-Dichloroethane exceeded the upper advisory limit in the LCS/LCSD.  All other
acceptance criteria were met.

Matrix Spikes: The MS/MSD results were not associated with this sample delivery group (SDG).

SAMPLES 

Internal Standards: All acceptance criteria were met.

Surrogates: 1,2-Dichloroethane-d4 exceeded the upper control limit in sample 02.  All other acceptance criteria
were met.

Samples: All acceptance criteria were met.

MANUAL INTEGRATION REASON CODES

KEMRON laboratory management has identified four general cases with valid reasons supporting the use of
manual integration techniques. 

Reason #1:  Data System Fails to Select Correct Peak

In some cases the chromatography system selects and integrates the “wrong peak”. In this case the analyst must correct
the selection and force the system to integrate the proper peak. Other times the system may miss the peak completely.

Approved: July 26, 2004
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Reason #2:  Data System Splits the Peak Incorrectly or Integrates a False Peak as a Rider Peak.

This phenomena is common at low concentrations where the signal:noise ratio is low. A single compound (peak) is
incorrectly split into multiple peaks or integrated as a main peak with one or more rider peaks resulting in low area
counts for the target compound.

Reason #3:  Improperly Integrated Isomers and/or coeluting compounds.

This system often fails to distinguish coeluting compounds and or isomers. The integration areas and concentrations
are wrong, and they must be corrected by manual integration. Prime examples are benzo(k)fluoranthene and
benzo(b)fluoranthene which are often unresolved and integrated improperly when both are present at low concentrations
in standards or samples.

Reason #4: System Establishes Incorrect Baseline

There are numerous situations in chromatography where the system establishes the baseline incorrectly.  Some baseline
errors will be obvious to the analyst and should be corrected via manual procedures.

Reason #5:  Miscellaneous

Other situations involving integration errors may require in-depth review and technical judgment.  These cases should
be brought to the attention of the laboratory management. If the form of manual integration is not clearly covered by
these four cases, then review and approval by the Laboratory Director or the QA/QC Supervisor will be required.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and KEMRON
Environmental Services, both technically and for completeness, except for the conditions noted above.  Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designated person, as verified
by the following signature.

Analyst:     CMS          

Rev. 07/08/04

Approved: July 26, 2004
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KEMRON ENVIRONMENTAL SERVICES
L0407056
July 27, 2004

Report Number:
Report Date  :

1 of 5

 Hardness

 Total Dissolved Solids

 Alkalinity, Bicarbonate

 Nitrogen, Ammonia

Analyte

Analyte

Analyte

Analyte
J

Qual

Qual

Qual

Qual

5.00

10.0

5.00

0.0500

MDL

MDL

MDL

MDL

10.0

20.0

10.0

0.100

RL

RL

RL

RL

142

296

160

0.0560

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number
7664-41-7

L0407056-01

L0407056-01

L0407056-01

L0407056-01

Sample Number:

Sample Number:

Sample Number:

Sample Number:

BURET

OVEN

BURET

TRAACS-800

Instrument:

Instrument:

Instrument:

Instrument:

ET.0407060840-04

EN.0407021535-12

ET.0407061400-04

0004070912103310

File ID:

File ID:

File ID:

File ID:

07/06/2004

07/02/2004

07/06/2004

07/08/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

08:40

15:35

14:00

14:40

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-19D

P-19D

P-19D

P-19D

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169597

WG169477

WG169609

WG169796

130.2

160.1

A2320B

350.1

DR

TMM

DR

JWR

1

1

1

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

01-JUL-04

01-JUL-04

01-JUL-04

01-JUL-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

130.2

160.1

A2320B

350.1

07/06/2004 08:40

07/02/2004 15:35

07/06/2004 14:00

07/08/2004 14:40

Prep Date:

Prep Date:

Prep Date:

Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
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KEMRON ENVIRONMENTAL SERVICES
L0407056
July 27, 2004

Report Number:
Report Date  :

2 of 5

 Sulfate

 Chloride

 Nitrate

 Total Organic Carbon

Analyte

Analyte

Analyte

Analyte

Qual

Qual

Qual

Qual

5.00

1.00

0.0500

0.500

MDL

MDL

MDL

MDL

10.0

2.00

0.100

1.00

RL

RL

RL

RL

40.6

24.6

2.39

1.33

Result

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

CAS. Number

14808-79-8

16887-00-6

14797-55-8

L0407056-01

L0407056-01

L0407056-01

L0407056-01

Sample Number:

Sample Number:

Sample Number:

Sample Number:

SMARTCHEM

SMARTCHEM

TRAACS-800

TOC-VWP

Instrument:

Instrument:

Instrument:

Instrument:

EM04070913372815

EM04071209333412

0004071311433910

WP04071209482017

File ID:

File ID:

File ID:

File ID:

07/07/2004

07/08/2004

07/13/2004

07/09/2004

Run Date:

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

Analyst:

Cal Date:

Cal Date:

Cal Date:

Cal Date:

13:52

15:11

08:46

21:20

Workgroup Number:

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

Water

P-19D

P-19D

P-19D

P-19D

Client ID:

Client ID:

Client ID:

Client ID:

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG169687

WG169838

WG170058

WG169894

375.4

325.2

353.2

415.1

DIH

DIH

DIH

DIH

2

1

2

1

mg/L

mg/L

mg/L

mg/L

Collect Date:

Collect Date:

Collect Date:

Collect Date:

01-JUL-04

01-JUL-04

01-JUL-04

01-JUL-04

Prep Method:

Prep Method:

Prep Method:

Prep Method:

375.4

325.2

353.2

415.1

07/07/2004 13:52

07/08/2004 15:11

07/13/2004 08:46

07/09/2004 21:20

Prep Date:

Prep Date:

Prep Date:

Prep Date:
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KEMRON ENVIRONMENTAL SERVICES
L0407056
July 27, 2004

Report Number:
Report Date  :

3 of 5

L0407056-01Sample Number: HPMS6Instrument:

6M44719File ID:
07/12/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
17:58Workgroup Number:

Matrix:
Analytical Method:

Water
P-19DClient ID:

Sample Tag:01

Dilution:
Units:

WG169900

8260B
CMS
1
ug/LCollect Date:01-JUL-04

Prep Method:5030B
07/12/2004 17:58Prep Date:

 Calcium, Total
 Iron, Total
 Potassium, Total
 Magnesium, Total
 Manganese, Total
 Sodium, Total

Analyte

J

Qual
0.100
0.0200
0.250
0.250

0.00100
0.250

MDL
0.200
0.0400
1.00
0.500
0.0100
0.500

RL
32.7

0.0911
0.553
17.5
0.279
44.9

ResultCAS. Number
7440-70-2
7439-89-6
7440-09-7
7439-95-4
7439-96-5
7440-23-5

L0407056-01Sample Number: PE-ICP2Instrument:

P2.070704.210958File ID:
07/07/2004Run Date:

Analyst: 07/07/2004 19:19Cal Date:
21:09Workgroup Number:

Matrix:
Analytical Method:

Water
P-19DClient ID:

Sample Tag:01

Dilution:
Units:

WG169689

6010B
CRC
1
mg/LCollect Date:01-JUL-04

Prep Method:3005A
07/06/2004 08:10Prep Date:

J  This compound was detected at a level above the method detection limit, but below the reporting limit.

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene
 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
J
U

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500
0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2.16

0.658

14.5

1.12

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0407056
July 27, 2004

Report Number:
Report Date  :

4 of 5

L0407056-01

L0407056-02

Sample Number:

Sample Number:

HPMS6

HPMS6

Instrument:

Instrument:

6M44719

6M44720

File ID:

File ID:

07/12/2004

07/12/2004

Run Date:

Run Date:

Analyst:

Analyst:

07/07/2004 17:01

07/07/2004 17:01

Cal Date:

Cal Date:

17:58

18:29

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

P-19D

P-19D-C

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG169900

WG169900

8260B

8260B

CMS

CMS

1

1

ug/L

ug/L

Collect Date:

Collect Date:

01-JUL-04

01-JUL-04

Prep Method:

Prep Method:

5030B

5030B

07/12/2004 17:58

07/12/2004 18:29

Prep Date:

Prep Date:

 Alkalinity, Carbonate
Analyte

U
Qual

5.00
MDL

10.0
RLResultCAS. Number

L0407056-01Sample Number: BURETInstrument:

ET.0407061400-04File ID:
07/06/2004Run Date:

Analyst: Cal Date:
14:00Workgroup Number:

Matrix:
Analytical Method:

Water
P-19DClient ID:

Dilution:
Units:

WG169609

A2320B
DR
1
mg/LCollect Date:01-JUL-04

Prep Method:A2320B
07/06/2004 14:00Prep Date:

U  This analyte was not detected in the sample.

J  This compound was detected at a level above the method detection limit, but below the reporting limit.
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

108
120
100
107

 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Acetone
 Benzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 2-Butanone
 Carbon disulfide
 Carbon tetrachloride
 Chlorobenzene
 Dibromochloromethane
 Chloroethane
 Chloroform
 Chloromethane
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 1,1-Dichloroethane
 1,2-Dichloroethane
 1,1-Dichloroethene
 cis-1,2-Dichloroethene
 trans-1,2-Dichloroethene
 1,2-Dichloropropane
 cis-1,3-Dichloropropene
 trans-1,3-Dichloropropene

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
0.125
0.200
0.250
0.540
0.500
2.50
0.500
0.250
0.125
0.250
0.500
0.125
0.250
0.125
0.250
0.125
0.125
0.250
0.500
0.250
0.250
0.125
0.250
0.500

10.0
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
95-50-1
541-73-1
106-46-7
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6

Analyte Qual MDLRLResultCAS. Number
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KEMRON ENVIRONMENTAL SERVICES
L0407056
July 27, 2004

Report Number:
Report Date  :

5 of 5

L0407056-02Sample Number: HPMS6Instrument:

6M44720File ID:
07/12/2004Run Date:

Analyst: 07/07/2004 17:01Cal Date:
18:29Workgroup Number:

Matrix:
Analytical Method:

Water
P-19D-CClient ID:

Sample Tag:01

Dilution:
Units:

WG169900

8260B
CMS
1
ug/LCollect Date:01-JUL-04

Prep Method:5030B
07/12/2004 18:29Prep Date:

*  Surrogate or spike compound out of range
U  This analyte was not detected in the sample.

86
80
88
86

118
120
110
115

109
121
100
107

*
 Dibromofluoromethane
 1,2-Dichloroethane-d4
 Toluene-d8
 4-Bromofluorobenzene

Surrogate Lower Upper% Recovery Qual

 Ethylbenzene
 2-Hexanone
 4-Methyl-2-pentanone
 Methylene chloride
 Styrene
 1,1,2,2-Tetrachloroethane
 Tetrachloroethene
 Toluene
 1,1,1-Trichloroethane
 1,1,2-Trichloroethane
 Trichloroethene
 Vinyl chloride
 Xylenes (total)

U
U
U
U
U
U
U
U
U
U
U
U
U

0.250
2.50
2.50
0.250
0.125
0.125
0.250
0.250
0.250
0.250
0.250
0.250
0.250

1.00
10.0
10.0
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

100-41-4
591-78-6
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
1330-20-7

Analyte Qual MDLRLResultCAS. Number
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WORKGROUP SUMMARY BY METHOD
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WG169477

WG169544

WG169597

WG169597

Workgroup:

Workgroup:

Workgroup:

Workgroup:

160.1

3005A

130.2

130.2

Method:

Method:

Method:

Method:

Analytical

Extraction

Analytical

Extraction

Total Dissolved Solids

Metals Analysis

Hardness

Hardness

Analysis:

Analysis:

Analysis:

Analysis:

L0407056-01

L0407056-01

L0407056-01

L0407056-01

Lab ID

Lab ID

Lab ID

Lab ID

P-19D

P-19D

P-19D

P-19D

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

07/06/04 08:10

Prep Date

Prep Date

Prep Date

Prep Date

07/02/04 15:35

07/06/04 08:40

07/06/04 08:40

Analysis Date

Analysis Date

Analysis Date

Analysis Date

OVEN

HOT BLOCK

BURET

BURET

Inst Id

Inst Id

Inst Id

Inst Id

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

TMM

TLM

DR

DR
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WORKGROUP SUMMARY BY METHOD
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WG169609

WG169609

WG169687

WG169689

Workgroup:

Workgroup:

Workgroup:

Workgroup:

A2320B

METHOD

375.4

6010B

Method:

Method:

Method:

Method:

Analytical

Extraction

Analytical

Analytical

Alkalinity, Bicarbonate

Alkalinity, Bicarbonate

Sulfate

Metals Analysis

Analysis:

Analysis:

Analysis:

Analysis:

L0407056-01

L0407056-01

L0407056-01

L0407056-01

L0407056-01

Lab ID

Lab ID

Lab ID

Lab ID

P-19D

P-19D

P-19D

P-19D

P-19D

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

07/06/04 08:10

Prep Date

Prep Date

Prep Date

Prep Date

07/06/04 14:00

07/06/04 14:00

07/06/04 14:00

07/07/04 13:52

07/07/04 21:09

Analysis Date

Analysis Date

Analysis Date

Analysis Date

BURET

BURET

BURET

SMARTCHEM

PE-ICP2

Inst Id

Inst Id

Inst Id

Inst Id

01

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

DR

DR

DR

DIH

CRC
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WORKGROUP SUMMARY BY METHOD
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WG169796

WG169838

WG169894

WG169900

Workgroup:

Workgroup:

Workgroup:

Workgroup:

350.1

325.2

415.1

8260B

Method:

Method:

Method:

Method:

Analytical

Analytical

Analytical

Analytical

Nitrogen, Ammonia

Chloride

Total Organic Carbon

Volatile Organics

Analysis:

Analysis:

Analysis:

Analysis:

L0407056-01

L0407056-01

L0407056-01

L0407056-01

L0407056-02

Lab ID

Lab ID

Lab ID

Lab ID

P-19D

P-19D

P-19D

P-19D

P-19D-C

Client ID

Client ID

Client ID

Client ID

Tclp Date

Tclp Date

Tclp Date

Tclp Date

Prep Date

Prep Date

Prep Date

Prep Date

07/08/04 14:40

07/08/04 15:11

07/09/04 21:20

07/12/04 17:58

07/12/04 18:29

Analysis Date

Analysis Date

Analysis Date

Analysis Date

TRAACS-800

SMARTCHEM

TOC-VWP

HPMS6

HPMS6

Inst Id

Inst Id

Inst Id

Inst Id

01

01

Tag

Tag

Tag

Tag

Analyst

Analyst

Analyst

Analyst

JWR

DIH

DIH

CMS

CMS

page 16



WORKGROUP SUMMARY BY METHOD
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WG169900

WG170058

Workgroup:

Workgroup:

5030B

353.2

Method:

Method:

Extraction

Analytical

Volatile Organics

Nitrogen, Nitrate

Analysis:

Analysis:

L0407056-01

L0407056-02

L0407056-01

Lab ID

Lab ID

P-19D

P-19D-C

P-19D

Client ID

Client ID

Tclp Date

Tclp Date

Prep Date

Prep Date

07/13/04 08:46

Analysis Date

Analysis Date

HPMS8

HPMS8

TRAACS-800

Inst Id

Inst Id

169900

169900

Tag

Tag

Analyst

Analyst

CMS

CMS

DIH
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Site Screening for Monitored Natural Attenuation with MNAtoolbox 
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MNAtoolbox 

Monitored natural attenuation (MNA) will only be considered as a remedial action if the following four 
conditions are found to hold: 

1. There is a clear indication that the site currently poses no unacceptable risk to human health or 
the environment.  

2. There is no active source term.  
3. Plume contours are static or retreating.  
4. Geochemical and/or hydrological data suggest a strong likelihood that attenuation processes are 

operative at the site, and that they may assure attainment of remedial goals in an acceptable time 
frame.  

Acceptable risk, and static or retreating plumes, are often the direct result(s) of ongoing biogeochemical 
attenuation in the subsurface. However full-scale implementation will ultimately require a clear 
understanding of the specific processes that lead to those conditions by decreasing contaminant 
availability. Not only must the specific processes be identified, they must also be quantified to the extent 
that their long-term reliability can be assured. Natural attenuation pathways are typically contaminant- and 
site-specific. Moreover, their identification and quantification will involve a non-trivial investment of time 
and effort. It is, therefore, reasonable to focus MNA implementation efforts on only those sites where 
natural attenuation is likely to occur, and where it will account for a significant reduction in contaminant 
availability over time.  
MNAtoolbox is a web-based tool that has been developed by DOE to assist site environmental managers 
and their staff and contractors to determine if MNA may be an appropriate remedial action for 
environmental restoration sites prior to collecting extensive characterization data. MNAtoolbox acts as a 
database for contaminant chemistry and degradation pathways and can be used to identify which phase 
transfer and degradation pathways are likely to be important.  
MNAtoolbox helps focus consideration of MNA by: 

1. Outlining the most likely attenuation pathways.  
2. Pointing out the factors that will mitigate against MNA.  
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3. Identifying data needs for demonstrating attenuation.  
4. Providing examples of regulatory acceptance of MNA for specific contaminants. 

MNAtoolbox uses a scorecard that relies on user input site-specific data to provide a reasonably quick 
assessment of whether MNA is sufficiently effective to warrant its closer examination as a remedy for a 
particular site. It should be noted that, although site-specific, non-technical objections to reliance on MNA 
must be considered before implementation, the primary focus of MNAtoolbox is technical. Full 
documentation for MNAtoolbox is found in the technical guidance document that is linked to the 
MNAtoolbox home page. Below is a brief description.  
  
Pathways and Mitigators 
The MNA pathways section of MNAtoolbox builds on an extensive examination of the soil geochemistry 
literature and indicates the likely biogeochemical process(es) providing significant attenuation of 
mobile/bioavailable contaminant. For organic contaminants, degradation rates, breakdown pathways, and 
sorption coefficients (Kd’s) are provided. For inorganics, the latter is provided. The extent of irreversible 
sorption of contaminants has been estimated for both organics and inorganics from either literature 
surveys (metals/radionuclides), or empirical correlation (organics) and is included in MNAtoolbox. Each 
contaminant module is also linked to the EPA CERCLA records of decision (RODs) involving that 
contaminant. MNA is not a panacea for all contaminants under all environmental conditions. The MNA 
mitigators section of MNAtoolbox provides information about the environmental conditions that may serve 
to hamper MNA for a specific contaminant. 
  
CERCLA RODs 
For each contaminant, summaries of the CERCLA RODs that contain natural attenuation as a 
remediation method are listed in the MNAtoolbox by EPA region and by state. These summaries contain 
information on the site description, history, and owner; contaminants of concern; and selected remedy. 
(Note that a complete listing of non-CERCLA sites relying on MNA would be much larger than that in 
MNAtoolbox.) Note also that, although the RODs are segregated by contaminant type on the basis of 
word searching, natural attenuation may have been relied on for contaminants other than the comingled 
metals. While the decision to select natural attenuation as a remediation alternative must be made on a 
site-specific basis, the RODs provide an indication of the level of technical detail that has been used to 
support past decisions to use MNA within each EPA region and state.  
  
Scorecard 
A Site Screening Scorecard is associated with each contaminant to help the site manager rapidly 
determine if natural attenuation may be possible under site-specific conditions prevailing at the site of 
interest. The Scorecard is subdivided into hydrologic and geochemical sections. Credit is given, or taken 
away, based on the presence of, respectively, favorable or unfavorable conditions. A high score 
approaching the maximum of 100 indicates that MNA is likely to be effective and should be investigated. 
A low score does not necessarily discourage consideration of MNA at a particular site; it may simply 
indicate that a greater level of effort to collect characterization data and conduct modeling is required to 
support MNA for a particular contaminant at a particular site.  
 
The scorecard seeks to estimate the potential for natural attenuation by summing contaminant 
attenuation due to six factors: (1) hydrologic dilution, (2) sorption, (3) irreversible uptake by the soil matrix, 
(4) mineral formation (see below), (5) biodegradation, and (6) radioactive decay. In essence, the natural 
attenuation factor (NAF) is the sum of a hydrologic dilution factor (HDF), a sorption factor (SF), an 
irreversible uptake factor (Rirv), and a biodegradation/chemical transformation factor (BF): 

NAF = HDF + SF + Rirv + BF 1 
 

The hydrologic dilution and sorption terms are both based, to the greatest extent possible, on the EPA 
soil screening procedures. Specifically, dilution factors are calculated according to the simple water 
balance and dilution model outlined in the EPA soil screening guidance. Calculation of the HDF requires 
the input of several site-specific hydrologic parameters including: the hydrologic conductivity, the 
hydrologic gradient, the mixing zone depth, the recharge rate, and the length of the source parallel to 
flow. The infiltration rate multiplied by the source area is the contaminant flux into the aquifer. Site 
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managers can estimate the infiltration rate in two ways; by simply using the natural value (if the site is 
uncapped) or by lowering this number accordingly if the site has some hydrologic barrier on top of it.  
 
The sorption factor, SF, equals �Kd/ne ; where ne is the soil porosity; � is the bulk density (Kg/L) of the 
soil; and Kd is the sorption coefficient (ml/g). The sorption factor accounts for reversible sorption of 
contaminants onto the rock/soil matrix. For non-ionizable organic contaminants: default Kd’s are estimated 
from octanol-water coefficients and soil organic content. Metal and radionuclide Kd’s are typically pH-
dependent because sorbing contaminants and mineral surfaces are ionizable, hence their net charge 
depends on pH. Distribution coefficients (Kd’s ) are not fundamental chemical parameters or constants but 
merely convenient descriptive statistics that result from several chemical processes and mineral-specific 
soil reactions. It should, therefore, be kept in mind that Kd’s are not completely transferable among sites 
and are best used as a rule-of-thumb measure of the affinity of contaminants for specific soils. Because of 
the pH effect on soil-solution partitioning of contaminants, a significant amount of uncertainty in Kd values 
can be avoided by measuring and applying them only over similar and limited pH ranges. MNAtoolbox 
uses for default Kd’s, wherever possible, the values of the EPA soil screening guidelines. Sorption 
coefficients for the various radionuclides and metals not considered in the EPA soil screening guidance 
have been taken from the literature. The latter values are less than or equal to draft default values being 
developed for EPA and are, therefore, thought to be conservative. Default Kd’s for all contaminants were 
chosen from the low end of their respective ranges, in order to be conservative. Nevertheless, because of 
the accumulated uncertainties, site-specific Kd’s are preferable as input into the site scoring section of 
MNAtoolbox. The latter values can easily be substituted for the default Kd’s in the calculation.  
 
Despite widespread evidence of irreversible uptake of contaminants by soils and soil minerals, existing 
transport codes (and for that matter, the EPA soil screening guidelines) do not typically account for 
irreversible uptake of contaminants by the rock/soil matrix. Because this sink often removes a major 
fraction of some organics, as well as metals and radionuclides, from soil and groundwaters, it is 
particularly critical that this sink be included in any site screening procedure. There is no universally 
agreed upon method for quantifying, or predicting, irreversible uptake. Measurement of the exchangeable 
fraction of soil contaminants and/or sequential soil extractions provide first-order estimates of the fraction 
of contaminant(s) available to biota and the residual fraction that is naturally attenuated or unavailable. As 
a first approximation, irreversible uptake is estimated in the Scorecard as Rirv = �XirvKd/ne for metals and 
as a function of the octanol-water coefficient and soil organic fraction for organic contaminants. Xirv, for 
each contaminant is the average fraction of sorbed contaminant that cannot be exchanged from a 
contaminated laboratory or field sample. Default values of Xirv have been tabulated, or estimated, but 
since the processes controlling irreversible uptake are not completely describable from chemical data, a 
site-specific measurement of a contaminant Xirv is eminently preferable for use in the toolbox (these can 
be input manually).  
 
Typically, biodegradation obeys a first order rate law; that is, breakdown rates are proportional to the 
amount of available contaminant. However, rate constants can vary by orders of magnitude depending 
upon redox state (nature and abundance of electron donors), nutrient supply, etc. In other words, 
degradation rate constants are site-specific. For the breakdown of most organic contaminants, the default 
rate constants in MNAtoolbox are set, where available, to the default values used in Bioscreen, an EPA-
supported natural attenuation screening tool for fuel hydrocarbons. Default degradation rate constants for 
chlorinated organic contaminants, and others, have been taken from the literature. Alternatively, the 
AFCEE protocol can be used in MNAtoolbox to provide what we believe to be bounding estimates of 
biodegradation rates. The desirability of site-specific degradation rate constants cannot be 
overemphasized. The uncertainty associated with using generic, default values is likely to be very large.  
 
Integration of a first-order degradation rate law for contaminant concentration C(t) gives the expression 
for the biodegradation/chemical transformation factor: BF = Co/C(t) -1 = ekt -1 = ekx/v-1; where Co is the 
initial concentration of contaminant present at time t = 0 yr; k is the degradation rate constant (yr-1); and x 
is the distance (m) the contaminant travels in groundwater at velocity v (m/yr) to the nearest receptor. The 
latter substitution allows time-dependent breakdown to be expressed in terms of contaminant movement. 
Input is consequently taken either as an estimated travel time, or velocity and distance, to the nearest 
receptor. This approach assumes constant subsurface fluid velocities, hence constant potentiometric 
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gradients and infiltration rates. For radionuclides the BF term tracks radioactive decay. Rate constants 
and supporting documentation are linked to their respective contaminant modules in MNAtoolbox. The 
user can override the BF values in the toolbox with site-specific values. A more extensive discussion of 
the origins of the scorecard are in the technical guidelines document that is linked to the MNAtoolbox 
home page.  
 
Score Interpretation 
Each of the terms in the NAF expression (1) is equal to zero if there is no attenuation; i.e. HDF = 0 if there 
is no dilution; SF = 0 if the Kd is zero because there is no sorption, etc. Each term becomes greater than 
zero if attenuation is predicted to occur. In other words, if no attenuation is predicted, NAF is zero. If 
attenuation is predicted, NAF is greater than zero. The score that is initially calculated in the scorecard is: 

Score = NAF(1-NAF/100); 2 
The object is to provide a score that linearly scales with the NAF at relatively low values of the latter, but 
asymptotically approaches 100 at very high values of NAF. This score is subsequently modified for many 
of the inorganic contaminants, to take into account the formation of insoluble solids, leading to a higher 
score. In the end, sites that score near 100 possess hydrogeochemical characteristics that are predicted 
to favor MNA. Low scores predict the opposite.  
 
By outlining the pathways, as well as obstacles, to attenuation on a contaminant-specific basis, usage of 
MNAtoolbox provides site managers a clear identification of likely data needs for MNA implementation. 
Specifically, the data used as input for the scorecard (e.g., Kd’s, degradation rates) are also the input 
needed to construct full conceptual models that are used by regulators to assess implementation of MNA. 
The sensitivity of the score to the various input factors consequently gives a rough indication of the 
importance of the respective pathway, and supporting data, to a full conceptual model.  
  

FINAL CAVEATS 

1. The scorecard should not be used to make risk-management decisions at sites (Thanks to Walt 
McNab and Dave Rice for pointing this out).  

2. MNAtoolbox is intended to help sites develop and formulate conceptual model hypotheses that 
will then need to be confirmed or denied based on site-specific characterization (Thanks to Walt 
McNab and Dave Rice for pointing this out).  

3. MNAtoolbox is only applicable to sites with no active source terms. It will say little useful about 
sites such as mine tailings that are actively fluxing contaminants into groundwaters (Thanks, 
Henry Kerfoot for pointing this out).  

4. Anyone considering MNA of mercury should be exceedingly careful. The large number of 
reactions (some biologically mediated) and the high toxicity of mercury compounds is going to 
make an argument for MNA of mercury very hard to substantiate (Thanks, David Menne for 
pointing this out).  

5. MNAtoolbox should not be used to consider MNA of separated phase contaminants, but rather 
was designed primarily for dissolved contaminants.  

6. We (LLNL and Sandia) are in the process of calibrating MNAtoolbox with the Historical Case 
Analysis Databases developed at LLNL for fuel hydrocarbons and CVOCs (The present version 
of MNAtoolbox has not been field calibrated). SNL and LLNL are presently developing a similar 
database for metals and radionuclides.  

 



 
http://www.sandia.gov/eesector/gs/gc/na/scorecardo.html 
 
for 1,1,1-TCA 

Hydraulic conductivity (m/y)  100

Hydraulic gradient (m/m)  0.025

Infiltration rate (m/y)  1

Length of source parallel to flow (m)  10

Aquifer depth (m)  12

Effective aquifer porosity (fraction)  0.3

Distribution coefficient (L/kg) - if this is not known, set it equal to zero, and the value will be calculated from the 
inputs below 0

Bulk density of soil (g/cm3)  2.0

Fraction of organic carbon in soil  0.01

Octanol-water partition coefficient (L/kg) (PCE - 468; TCE - 512; TCA - 112-309; DCA - 30; DCE - 72-135; 
Cl-Benzene - 725; C-Tet - 537; Benzene - 134; Toluene - 562; Ethylbenzene - 1380; xylene - 1479; VC - 32; PCA - 245) 309

Distance to nearest receptor (m)  750

Half life (y) This is often a very large uncertainty. If biodegradation rates have not been measured at the site; 1. Chlorinated 
organics can be somewhat constrained through the use of the AFCEE scoring system , 2. For BTEX compounds, default half-lives of a 
month to a year are probably appropriate. 

1.5

Maximum contaminant concentration at source (ppm)  5

 
 
CALCULATED VALUES: 

 
NAF = 76259 
Score = 100 

 
Hydrologic Dilution (HDF) = 3 
Sorption (SF) = 4 
Biodegradation (BF) = 76247 
Rirv = 4 

 
Kd = 1 

 
Potential for MNA 

 
 



For 1,1-DCE 
 

Hydraulic conductivity (m/y)  100

Hydraulic gradient (m/m)  0.025

Infiltration rate (m/y)  1

Length of source parallel to flow (m)  380

Aquifer depth (m)  12

Effective aquifer porosity (fraction)  0.3

Distribution coefficient (L/kg) - if this is not known, set it equal to zero, and the value will be calculated from the 
inputs below 0

Bulk density of soil (g/cm3)  2.0

Fraction of organic carbon in soil  0.01

Octanol-water partition coefficient (L/kg) (PCE - 468; TCE - 512; TCA - 112-309; DCA - 30; DCE - 72-135; 
Cl-Benzene - 725; C-Tet - 537; Benzene - 134; Toluene - 562; Ethylbenzene - 1380; xylene - 1479; VC - 32; PCA - 245) 72

Distance to nearest receptor (m)  750

Half life (y) This is often a very large uncertainty. If biodegradation rates have not been measured at the site; 1. Chlorinated 
organics can be somewhat constrained through the use of the AFCEE scoring system , 2. For BTEX compounds, default half-lives of a 
month to a year are probably appropriate. 

.35

Maximum contaminant concentration at source (ppm)  1.3

 
 
CALCULATED VALUES: 

 
NAF = 1.3969323796979553e+47 
Score = 100 

 
Hydrologic Dilution (HDF) = 0 
Sorption (SF) = 1 
Biodegradation (BF) = 1.3969323796979553e+47 
Rirv = 1 

 
Kd = 0 

 
Potential for MNA 

 



For  DCA: 
 

Hydraulic conductivity (m/y)  100

Hydraulic gradient (m/m)  0.025

Infiltration rate (m/y)  1

Length of source parallel to flow (m)  10

Aquifer depth (m)  12

Effective aquifer porosity (fraction)  0.3

Distribution coefficient (L/kg) - if this is not known, set it equal to zero, and the value will be calculated from the 
inputs below 0

Bulk density of soil (g/cm3)  2.0

Fraction of organic carbon in soil  0.01

Octanol-water partition coefficient (L/kg) (PCE - 468; TCE - 512; TCA - 112-309; DCA - 30; DCE - 72-135; 
Cl-Benzene - 725; C-Tet - 537; Benzene - 134; Toluene - 562; Ethylbenzene - 1380; xylene - 1479; VC - 32; PCA - 245) 30

Distance to nearest receptor (m)  750

Half life (y) This is often a very large uncertainty. If biodegradation rates have not been measured at the site; 1. Chlorinated 
organics can be somewhat constrained through the use of the AFCEE scoring system , 2. For BTEX compounds, default half-lives of a 
month to a year are probably appropriate. 

1

Maximum contaminant concentration at source (ppm)  .06

 
CALCULATED VALUES: 

 
NAF = 1.604606470800908e+23 
Score = 100 

 
Hydrologic Dilution (HDF) = 3 
Sorption (SF) = 1 
Biodegradation (BF) = 1.604606470800908e+23 
Rirv = 1 

 
Kd = 0 

 
Potential for MNA 
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